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PREFACE. 



THEJludyofPiH ATOMY as it leads to the know- 
ledge of nature and the art of healing, needs not 
many tedious dejcriptiom nor minute dlJJeBions; what 
is mo/l worth knowing is Jooneji karri d^ and kafi 
tb* fiibjeSi qfdijputes, while dividing and defcribing 
the parts, more than the knowledge of their ufes re- 
qtares^ perplexes the learner, and makes the Jdenct 
tedious, dry, and difficult. 

'TIMS edition is a tenth part larger than the for- 
mer, not encreafed by defcriptions but by objirvations 
upon the ufes and mecbanijin of the parts, with ope- 
rations and cafes in furgery. 

THE plates are more in number, larger, better 
defgned, and better executed than thofe which were 
in the former editions, which has unavoidabfy enhanced 
the price of this. 

TH Efrontijpiecereprefents tbeJJoryofHiwo- 
CRATEsgoing to cure Democrates of madnefs, 
hut folding him diffeSiing, to di/cover the feat of the 
Biff, he pronounced him tix wijefi man in Abdera. 

7*// £ print in the title page reprejents a perfon 
drawing in a Camera cbjcura, Juch a one as was , 
tl^d in tbii Twrk. 
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ADVERTIS£M£NT. 

THIS edition having rendered the fcnner editions o^ 
littk ule, and die additioBS being not & to be prints 
ed alone, I have taken care that the purchafers of the 
fonner editions may change their books for the V^ cdi* 
Don on great paper at fourteen Ihiliings a bcxk in Iheets, 
which is four (hillings leis than die price at (hops. Of 
thefe there are but two huodred and fifty printed, and 
ancairdthe V^ edition fordiftindioo fake. A Vl^ 
edition on fmall paper will be publiihed as focm as thcfe 
are -difpofed of, and exchanges for diem will beallow'd 
at five (hillings and fixpence in fheets which is three and 
(inence lefs than the price at (hops. Thcie exchanges 
will be made at Mr. Cool^s^ Book-binder at the Biile 
WiFetter-lane^ where they may be had unbound or bound 
in the belt manner. 

Some years (ince, I delivered to fublcribers, my Ofteo^ 
grapby^ in large folio, con(iftingof 56 copper-plates, with 
the bones as laige as the life : The book is divided into 
ten chapters, each of which is adorned with a frontif- 
piece, head-piece and tail-piece, and a beautiful initial 
letter. The fubfcription books were delivered at four 
guineas each, witha promife that no book fliould be fold 
tor lefs than fix afterwards. There were two hundred 
and three remaining after the (ub(cribers had their books, 
fourfcorc and three of which I have cut to pieces. The 
1 1 frontifpieces to the chapters, and the 10 head-peces, 
which 4R-e ibeletons of brutes, being taken from the 
bo6ks which were cut to pieces, will be immediately 
fold at ten (hillings. And the prints of the human bones, 
being 56 large folio plates, will be fold for thirty (hil- 
lings a fct. Thefe prints, which will be proper orna- 
ments for a furgery, may be had at Mr. Cook^s Book- 
binder at the Bible in Fetter-lane. In a (hort time I in- 
tend to break all the plates, which will fufficiently fc- 
curc my promife to the fubfcribers, and then the 
vcmaining books will be expos'd to (ale. 
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ANATOMY 

OF THE 

Human Body. 



iTje General IntroduBion, 

rT is a received opinion, that an animal body is 
a compages of veflcis, variouQy dllpofed, to 
form parts of different figures, for different 
The ancients fuppofed, that the heart and 
I were firft formed, and that the other parts 
proceeded from them, and tiut the membranes 
: derived from the dura mater, or pia mater 
F the brain. They diftinguiflied all the parts 
Mo fpcrmatic and fanguineous; the former of 
Which they derived from the brain, and the lat- 
from the heart; and frequently engaged in 
li&fputes about the derivation of parts ; with many 
other things of the like nature, confcquences of 
their bypolhefis. But the modems, by the aflift- 



t4] 

INTRODUCTION 

TO THE BONES. 



THE ufe of the bones is to give (hape and 
finnnefi to the body, to be levers for the 
mufcles to adl upon, and to defend thofe 
parts from external injuries that are of greateft con- 
fequence to be preferved ; as the brain, fpinal mar- 
row, heart, &c. Their fibres when firll formed, 
like the fhells and ftones of fruits, are very foft, 
until by the addition of a matter, which is fecreted 
into them, they grow by degrees to the hardnefe 
of a cartilage, and then perfedt bone : But this 
change is neither made in a very fhort time, nor 
begun in all the parts of the feme bone at once. 
Flat bones, that have their fibres directed to all fides, 
begin to offify in or near a middle point ; but the 
cylindrical bones, and all others whofe fibres are 
nearly parallel, begin about the middle of each fi- 
bre, and thence flioot forth to their extremities ; 
not always in continued lines, but frequently begin- 
ing new oflifications, which foon join the former; 
and by the continual addition of this oflifying mat- 
ter, the bones increafe till their hardnefs refifts a 
farther extenfion j and their hardnefs always increa- 
fing while they are growing, the increafe of their 
growth becomes flower and flower, until they ceafe 

W 



INTRODUCTION, kc. J 
to grow at all. In old and confumptive perfons, and 
fometimes in difeafed or wounded limbs, they de- 
creafe as well as the flefliy prts, though not fo faft, 
:))ecaufe of their hardnefs. Sometimes the oflliying 
ittcr flows out of the bones, and forms bony ex- 
crefcencics j and frequently in very old men it fixes 
en the arteries, and makes them grow bony ; and 
^phen this happens to a degree, the arteries lofe 
gdieir power to propel the blood, until the extrcme 
parts mortify. And though the cartilages and arte- 
jies are moft fubjedl to thefe changes, yet no part 
Je fecure from them ; for I have feen a large part 
lof the mufcular fibres of the heart itfelf perictSIy 
loffified. I have known one inftance of a deficien- 
cy of this oflifying matter, in the lower jaw of an 
adult body; where all that part on one fide, which 
is beyond the teeth, was of a fubftance between 
diat of a cartilage aod a ligament. In children that 
have died of the rickets, I have found the nodes on 
bones foft, fpongy, and bloody, and in one 
lubjedl feveral of them as limber as leatlier, and the 
pcrioftcum in fome places many times its natural 
thicknefs ; but the cartilages and cartilaginous epi- 
phyfes had no apparent alteration in their texture, 
tfiough fome were fwelled to more than twice theic 
natural diameters. 

Every cylindrical bone _ has a large middle 
Cavity, which contains an oily marrow, and a 
great number of leflcr cells towards their extre- 
mities, which contain a bloody noarrow. The 

bloody 



6 INTRODUCTION 

bloody marrow is alfo found in all fpongy cells of 
bones. The ule of the firft kind of marrow, 
I imagine, is to foftcn, and render lels brittle, the 
harder fibres of bones near which it is leated; 
and that the other marrow is of the fame uft 
to the lefs compaft fibres, which the more oily 
marrow might have made too foft ; and that for 
this reafon, there is le(s of the oily marrow, and 
more of the bloody in young bones than in old 
CMies. Every one of thefe cells is lined with a fine 
membrane, and the marrow in the larger cells is 
alfo contained in thin membranous veficlesj in 
which membranes the veiTels are fpread, which en- 
ter obliquely, about the middle of the cylindrical 
bones, fl*om fome of whofe branches the marrow 
is fecreted, while others of them enter the internal 
fubftance of the bones for their nourifliment ; and 
the reafon why they enter obliquely is, that they 
may not weaken the bones by dividing too many 
fibres in the lame place. If the bones had been 
formed of the fame quantity of matter without any 
cavities, they would, if they were ftrcight, be abh* 
to fuAain the fame weight : But being made hollow^ 
their ftrength to refift breaking tranfverfly is en- 
creafcd as much as their diameters are encreafed, 
without encreafing their weights; which mechanifin 
being yet more convenient for birds, the bones of 
their wings, and for the fame reafon their quills, 
have very large cavities. But the bones in the le^ 
of all ammals are more folid, being formed to fup^ 
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TOTHEBONES. 7 

port weight ; and mens bodies being fupported by 
two limbs, the bones of thofe limbs are therefore 
made more folid than thofe of quadrupeds. In- 
fers and moil of the finalleit animals, have fliells 
inftead of bones, like lobfters, which fcrve them alfo 
for defence j and the mufcles being inlcrted into 
the flidls at a greater diftance from the center of 
motion of each joint than in animals that haw 
booes, their motions are neceflarily flower, ftrongcr 
and more fimfJe. Therefore in this fort of animals, 
quickncfs of motion, where it is wanted, is procu- 
red by a number of joints, as may be feen in the 
kgs of a flea ; and variety of motions by joints 
with different direiUons, as may be obferved in a 
lobfter. In a fra<Sured bone, in which the fame 
kind of matter that oflified the bones at firil is 
thrown out from the tM-oken ends of a bone, there 
B formed a mafs of callous matter, of equal foli- 
djty with any part of the bone, and of equal or 
greater diameter, which will make the ftrength of 
the bone in that pbce greater than it was before } 
[ which is very convenient, for bones, "when broke, 
I pe /eldom or never fet in fo good a diiedion as 
I dut in which they were firft formed, and there- 
I five they would be more liable to be broke in the 
I 6me place again, and would be reunited with grea- 
j let difficulty, and fometimcs not at all, becaule the 
I callus being lefs vafcular than a bone, it does not 
I & eaOly admit the offific matter to flow through it 
I to ^>rm a new callus. 

Bones 



8 INTRODUCTION 

Boxes that are without modon, as thoie of the 
icoll, the oila innominata, &cc. aUb bones with 
dieir cpipbj&s^ when they meet, prefs into each o^ 
tfaer, and fonn fiitures, which ibon diiappear in 
tfaofe that join, while their oflific matter is ibft; 
but thofe that grow harder before they meet, preis 
more rudely into each other, and make more un- 
even iiitures, icxne of which in the fcuU endure to 
the grcateft age : And fbmetimes while a bone is 
oflifying horn its center, a diftant part begins a new 
oflification and forais a diftindfc bone, which may 
happen to be of any figure. Thefe bones are often- 
efl found in the lambdoidal future, and are there 
called olla triquetra. But the ends or fides of bones 
that are intended for motion, are hindered frcxn u- 
nitii^, by the cartilages which cover them ; for 
when thefe cartilages are eroded, the bones very rea- 
dily unite, and form an anchylofis. 

The ends of all the bones that are articulated 
for very manifefl motions, or that are not placed 
againfl odier bones, are tipped with epiphyfes, or 
additional bones; which in fome m^ure deter- 
mine theu* growth and figure ; for if they had no- 
thii^ to give bounds to them, they would fhoot 
out like die callus from the broken ends of a bone 
that is ill fet, and grow as ragged as the edges of 
bones which are joined by futures ; and fometimes 
epiphyfes are made ufe of to raife procefles upon 
bones for the inferdons of mufcles, as the trochan- 
ters of the thigh bones^ where it woukl weaken 

the 



TOTHEBONES. 9 

the bones too much to have procef^s raifed out of 
their fubftance. 

p Th e fibres of bones, for ought that we can dif- 
iBVcr from experiments or microfcopical obfervati- 
ons, ^pear to be connected to each other by the 
iaroe means that the parts of a fibre aft connedled, 
that is, by the ftrong attratJ^on which belongs to 
particles of matter in contadt : but this cohefion of 
fibre to fibre is not equal to that in the parts of a 
fibre, though very nearly. Indeed, if it was, a 
bone would not be a ilrudlure of fibres, but one 
uniform mais, like that of any pure metal, tlie co- 
hefion of the parts of which are every way alike. 
JJor are the parts of bones difpofed into vifible la- 
:Uae, ftratum fuper ftratum, as many have pain- 
for though young bones may in fomc places 
be iplit into lamella;, yet they not only appear one 
folid uniform mais to the naked eye, but even with 
a microfcope, till we come to their inner fpongy 
texture, which alfo appears uniform. Their tex- 
, when firft fomied, is every where loofe and 
but as they increafe, they become in ma- 
plaoes very compact and denfe, which refults in 
mcafure from the preffure of die bellies of 
mufcles, and other incumbent parts ; as ap- 
frcMH the impreffions they make on the fur- 
s of the bones, and the rough fpines that rife 
the bones in the interftices of the niufcles, which 
arc very remarkable in men who have been bred 
up in hard labour. In thofe parts of t!:e flat bones 
"■ B that 
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that receive but little preflure, the outer laminae on- 
ly become compadt and denfe, while the middle 
part remains fpongy; but where the prefiiire is 
greater, as on the icapula, and the middle of the 
ilium, they become in an adult, one denfe body or 
table, and Ifre ufually thinner in thofe places than 
in a child before it is bom. The cylindrical oc 
round bones, being prefled moft in their middles, 
become there very hard and ftrong, while their ex- 
tremities remain ipongy, and dilate into large heads^ 
which make fbonger joints, and give more room 
for the origins and infertions of the mufcles ; and 
increafe the power of the mufcles, by removing 
their axis i^rther from the center of motion of any 
joint they move. 

All the bones, except fo much of the teeth as 
are out of the fbckets, and thoie parts of other 
bones, which are covered with cartilages, or where 
mufcles or ligaments arife or are inferted, are co- 
vered with a fine membrane, which upon the fcuU 
is called pericranium, elfewhere periofteum. It 
ferves for the mufcles to Aide eafy upon, and to 
hinder them from being lacerated by the roughnefe 
and hardnefs of the bones. It is every where full of 
fmall blood veflcls, which enter the bones for their 
nourifhment ; but the internal fubftance of the lar- 
ger bones is nouriftied ly the veflels, which enter 
obliquely through their middles, as has been before 
obierved. 

CHAPTER 
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CHAPTER I. *^ 

Sutures and bones of the cranium. 

U T U R E is made by the mutual Indenta- 

x\. tion of one bone with another. ThoCe which 

have proper names are here defcribed ; thofe which 

have not, derive their names from the bones they 

furround, and are known by them. 

I^L SuTURA coRONALis runsacmfs the fcull, from 

^■oe upper edge of the fphenoidal bone to the other, 

'"find joins the parietal bones to the frontal. 

SuTURA SAGiTTALisjoinsthe parietal bones; 
begins at the os occipitis, and is continued to the 
OS frontis, in children down to the nofe ; the os 
irontis in them being two bones, and fometimes fo 

t adult bodies. 
SuTUB A I.AMBDOIDALIS joins the back part 
wi' the ofla bregmatis, or parietal bones, to the upper 
part of the occipital : In this future are frequently 
obferved finall bones called ofTa triquetra, and fome- 
mes in other futures. 

'• SuTURA SQUAMOSA Is made by the upper 

t of the temporal and fphenoidal bones wrapping 

r the lower edges of the parietal bones. 

SuTURA TRANsvERSALis runs acrofs the 

, through the bottoms of the orbits of the eyes ; 

\ joins the lower edge of the frontal bone to the 

B fphenoidcs, maxillEe fuperioris, oiTa nafi, ungues, 

la, palati, and jugalla, or malarum. 

B 2 The 



22 SUTURES AND BONES 

The fcull being divided into many bones, is nei«» 
ther fo fubjedt to fraftufes, nor to have fradhires fo 
£ir extended, as it would have been were it cx)m- 
pofed of one bone only. This ftrudhire is alfo con-* 
yenient for the oflification of the bones, as has been 
already (hewn, and for the birth; becaufe thefe 
bones not being perfed at that tioGie^ may be praf^ 
ied together and make the head lefs. 

Ten of the bones of the head coibpofe the era-- 
nium, to contain the tnuin and defend it from ex- 
ternal injuries. 

OSSA PARIETALIA or BREOMAtlSart two 

large bones which compofe the fuperior and lateral 
parts of the fcull ; on the infide they are remarka^ 
bly imprinted by the arteries of the du^ n^ter. 

Os FRONTis makes the upper and fore pait of the 
cranium ; its lower parts compofe the i^per partft 
of the orbits of the eyes, where on its infides arc 
imprefled the volvuli of the brain, which uneven^ 
nefTes help to keep that part of the brain fteddy. 
In its middle above the os ethmoides ufually afifes 
a thin fpine, which ftrengthens that part of the 
bone, it being otherwife weak from its flatnefi. In 
fome fcuUs this fpine is wanting ; but then the bcme 
is ufually thicker in that place, and from its mkl^ 
die, externally, goes a procefe which fupports the 
bones of the nofe. Immediately above the os etfr- 
jnoides in this bone is a fhiall blind hole, through 
which runs a vein into the beginning of the longi- 
tudinal iinus of the dura mater } and on the iq)per 

edge 



OF THE CRANIUM. 13 

edge of each orlat, a finall perforation, or a notch, 
through which nerves and an artery pais fecure to 
the ibrehead ; it has alfo a imall hole in each orbit, 
near the os planum, through which palts a branch 
of the fifth pair of nerves. In the fubftance of this 
bone near the nofe are two, three, four, and fome- 
times five linufes, which open into the nofe ; they 
difer very much in diiFerent perlbns, and are very 
farely found in children. Thefe iinufes, and the 
fpine in this bone, make it very dangerous, if not 
impradicable, to apply a trephine on the middle 
and lower part of the Ibrehead. 

Os ETHMOIDES Of CRIBRIFORME is a fmall 

bone about two inches in circumference, feated in 
the anterior part of the bafis of the fcuU, being al- 
moft furrounded by the laft defcribed bone. It is 
fiill of holes like a fieve, through which, it is laid, 
the olfactory nerves pafs, which I could never difbo- 
ver. In it« middle arifes a Urge procels named chri- 
ila galli : And oppofite to this a thin one which in 
|nrt divides the nofe. The greater part of the 1»- 
fpongiofe in the nofe belong to this bone. 
Os SPHENoiDES is of a Very irregular figure ; it 
« feated in the middle of the bafis of the foil!, boun- 
ded by the os frontis, etiimoides, vomer, occipitis, 
maxilli foperioris, ofia parietalia, palati, malarum, 
teir^XHinn, and petrofa, which are paits of die 
former bones. In its infide next the brain is a ca- 
vity named fella turcica, which is bounded by four 
procdlcs called clinoides -, under the two ibresnoil 
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{tarts of this bone;fre alio defended by the mufcles 
that cover themt^hich provifion is very necefliuy^ 
becauie we can l/aft defend this part, and blows 
here are of worie confequence than on any other 
part of the fcull, becauie wounds in the cerebellum, 
which is undemeathj are mortal. There are in 
moft fcuUs a foramen behind each apophyfis of the 
occipital bone; through which pafs linules from 
the lateral iinufes to the external cervical veins: 
By means of thcfe communications, as in all odier 
communications of the fuiufes, the blood paiTes 
from thole that happen to be furcharged by any po- 
ilure of the head, into thofe that from the fame 
pofture would have been almoft empty. Such 
fculls as want thefe foramina have two finuies for 
the lame purpofe. 



CHAPTER II. 

Of the boms of the face^ &c, 

OSSA NASI niake the upper part ofthe nofe; 
they form that kind of arch which is fitteil 
to fuftain fuch injuries as the noie is moft expo- 
fed to. 

OssA Malarum. Thefe bones compofc the 

anterior, lower and outer parts of the orbits of the 

^cs J they have each a fliort procefc, which pro- 

^«fl^ join the proc?flus jugales of the temporal 

C bones. 
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-Ixmes, and form arches which have been called ofla 
jugalia. • 

OssA UNGUES are feated immediately below the 
OS frontis towards the nofe in the orbits of the eyes; 
whofe anterior and inner parts they help to com* 
pofe; and between each of them and the upper 
jaw is a foramen as large as a goofe quill, into which 
the punda lacrymalia lead, to carry off any fiiper- 
fluous moifture from the eyes into the nofe. 

OssA PLANA are feated immediately beyond the 
foregoing bones, in the orbits of the eyes, and are 
near thrice as big. They are rather finooth fur&ces 
of the OS fpongiofum, than diflindt bones^ and are 
very often imperfed. 

Maxilla superior is alwa3rsdefcribedfingle, 
though it is manifeftiy divided by a future which 
is fcarce ever obliterated; it has two procefles, 
which join the os frontis, and make part of the 
nofe, and another, which joins to the cartilage of 
the feptum nafi. Its upper and outward parts make 
the lower parts of the orbits of the eyes ; its lower 
fide, all that part of the face under the cheeks, eyes, 
and nofe to the mouth, and two thirds of the roof of 
the mouth. A little below the orbits of the eyes, 
in this bone, are two holes, and behind the dentes 
incifores one more, which divides into two, as it 
opens into the nofe, on each fide the feptum nafi. 
Between the poflerior grinding-teeth and the orbits 
of the eyes are two great finufes, called antra ma- 
scillas fupcrioris, which open into the upper part of 

the 
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the nofe. And in the lower edge of this jaw are 

the alveoli, or fockets for the teeth. Part of the 

fides of thefc cavities, that lie next the nofe, are 

only membranes which make the cavities like drums, 

perhaps to give a grave found to the voice when we 

let part of it through the nofe; but brutes not 

needing fuch variety of founds, have thefe cavities 

1 to the nofe, and filled with lamellte, which 

: covered with membranes, in wliich the oifa- 

K>ry nerves terminate, for a more exquifite fenfe 

f fmelUng than is neceflary for men. Impofthu- 

lations fometimes happen in thefe cavities : The 

ps of this difeafe are great pain about the part, 

: in the nofe on the fide difeafed, ftinkir^ 

ath and rotten teeth. Mr. Cowper firil de- 

i this cafe, and the cure ; which is performed 

f drawing out the laft tooth but one, or two, or 

lOre if rotten ; and through their fockets making 

rforation into the antrum ; or if drawing a tooth 

s a perforation, which fometimes happens, and 

i gave the firft: hint of this cure, then thar 

5 muft be enlarged, if it is not fufficient to 

li/charge the matter. 

)ssA PALATi are two fmall bones that make 

file back part of the roof of the mouth, and a fmall 

part of the bottom of each orbit. Between the ofla 

If palati and os maxillare near the pterygoid proceffes 

\f£ the fphenoidal bone, are two fmall foramina, 

* which arteries and nerves pafs to the palate. 



Ca 
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Os voMEE k icttod facrpocn tbe bancs of Ais 

paktc, and the ipheooiiJ Iqikl k is alio joiaod tQ 
the piocc&o£At€3iModAs^mdipanf£fb^low& 
jaw« Its £xc put is ipcx^, aod is dmhuiu c aI 1q 
the midcUe caitb^ of die aofe. This bone «<4 

cartilage arc the icptom ufi. 

0$ spOKGiosuM is HfiuBr troAed 15 a diRSiS 
bone^ thoD^ k is onhr tbe ^'^s^ knniic in the 
|K>fe^ of the OS ednioides ad cdk plniL, brt 
of the OS ethmoides^ to which it thnp tdbdMiB^ 
In cmfiderii^ theie hmcBs is m ^StSsA booe^ n)^ 
ibUow the ancients^ who <fid not ififfii^^aifli tbi 
bones of the feuU oidy, asdicrare^nAodbyiktiires^ 
|)ut according to the di fl facncc s of dnr textitfe^ 
figure, fitoadon, or nfe. Tbns dKjr taAed ifasft 
puts OS fpongio(iim ; a procc& of dK tempftr a i 
)xme, joined to the os toaltat^ os judaic, &c. 

Maxilla iNFERioit is articulated with ld6ft 

cartilages to the temporal bones, by two proccflcs^ 

named condyloidcs. Near thcfe lurifc two more, 

called coronalcs, and at the infide of Ac drin a 

fmall rough prcxrcflus innominatus. In the infide 

of this bone, under each proccfliis corwidis, is ^ 

large foramen which runs under the teeth, and 

paflcs out near the chin. In this foramen, the vrf- 

fels pafs that belong to the tcedi ; and in the uppfir 

edge of this jaw are the lockets for the teeth, whicH 

fcldom exceed fixteen in each jaw ; the four firft 

in each are called incifores, die two next canihij^ 

the reft molares s the four laft of thefe are named^ 

dentes. 
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Rentes lapientiae, becaufe they do not appear 'tifl 
men arrive at years of difcretion. The incifores and 
canini have only one iingle root, but the molares 
more ; the eight firft, two ; and the reft, fome three, 
fome foQr, efpecially in the upper jaw ; where alio 
they are Ipread wider, becaufe that jaw being more 
Ipongy than the other, the teeth need more fpace 
to fix them. Each of thefe roots has a foramen, 
through which pafs an artery, vein, and nerve, 
which are expanded in a fine membrane diat lines 
the cavity in each tooth. Thefe veflels and mem* 
branc are the feat of the tooth-ach. The teeth of 
children caft off while they are growing ; but the 
fucceeding teeth arife in new fockets, deeper and 
larger tiian the former ; for the jaws increafing fa- 
rter than the teeth, mart otherwife have left chafins 
between them, fiich as are in the mouths of brutes ; 
bat where teeth are drawn in adult bodies, the 

tft^L.-ts dofe, and new ones very rarely fucceed. 
HE bones of the trunk are thofe which cora- 
pofe the fpine or chain of bones from the 
down to the ramp, the ribs and fternum, to 
yriuch may juftly be added the offa innominata. 
The ^ine is compofed of twenty four vertebra 
(each 



CHAPTER 111. 

Of the kites of the trunk. 
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(each of which In a young child is three bones) 
befides thoie of the os iacmm and coccy^; ieven 
belong to the neck, die firft of which is called at* 
las, becaufe it immediatdy iiipports the head: its 
upper fide has two cavities, mto which the apo- 

phyfe of the OS occqxtis are received; but theie two 
cavities together, unlike aU other joints, arc late- 
rally poctions of CQfxzntric aides, by which means 
they are but as one joint, and 6} £a£kr the head to 
move eafily fide->ways, which otherwiie it could no 
more do than the knee, which alfi) has two heads 
and two cavities. The under fide of this bone has 
t very fiat articulation with die next, which fits it 
ibr a rotatory motion. The iecood vertebra is called 
dentata» or axis, firom a proce(s which pafies thro' the 
former booe^ and is die axis upon which it turns; 
never thelds all the vertebrae of the neck contri- 
bute lomcthing to the rotatory motion of the head 
The proccllus dentatus is ftrongly tied to the os oo- 
ci|>itis, And to the atlas by ligaments, to prevent its 
hurting; the Ipinal marrow. Twelve of which bc- 
!tu\g to the hack, five to the loins. The os facrum 
i« (i>iuctinics five, ibmetimes fix bones, and the os 
oxvi^is Knir. If this chain had been compofed of 
Hnvcr Kmks, they muft have either not been capa- 
ble \\( 1 vniling lb much as they do, or have bent 
nuur \\\ each joint, which would have prefled the 
i\\m\ mrtrtxnv. the ill confcquences of which arc 
liitlicicncly Iccn in perfons grown crooked, or who 
hthT iMd dillortions from external accidents. 

The 
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The uppermoft vertebra of the neck, being 
fixed behind the center of gravity of the head, the 
neck is therefore fo fer bent forward, as that the 
laft of thefe vertebra (which has a firm bearing up- 
on thofe of the thorax) may be exadly under the 
center of gravity. Thofe of the thorax are bent 
backwards, behind the center of motion, to make 
room for the parts contained in the thorax; and 
that they might not be made too weak by this ftm- 
fture, they are formed for lefs motion than other 
vertcbfiE; and thofe in particular, who are bent 
fertheft from the center of gravity have the leaft 
motion. The middle vertebne of the loins, are a- 
g^ bent forwards under the center of gravity, or 
near it j and from thence they go backwards to the 
OS facrum, where being fixed to the olla innomi- 
nata behind the center of gravity, the articulation 
is therefore firm and without motion, and from 
thence the ofla innominata are fo formed, as that 
iheir fockets into which the thigh bones are fixed, 
where there is a free motion, are exadUy under the 
center of gravity. In brutes the fpine is dJiFerently 
formed, according to the adtions for which they 
are deiigned. 

In all thefe vertebra, except the firft, is a mid- 
dle anterior fpongy body, by which they arc firm- 
ly articulated with a very ftrong intervening liga- 
ment ; and from the middle of the hind part of 
each, except the firft, ftands a procefs named fpi- 
oalis, and from every one a procefs on each fide, 

caUed 



24 OF THE BONES 

called tranfverfalis, and two fiiperior, and two i 
ferior fliort ones ; by which the back parts of tbul 
Vertebra are articulated, named obliqui, fuperior«%l 
and in&riores. 

The fore part of the feven vertebra of tlal 
neck, and two upper of the back, are flat fo^^f 
wards, to make room for the afpera arteria and g^ I 
b : The third and fourth of the back acute, to giv&l 
Vray to the veilels of the lungs and heart, and 1 
to the right fide for the better fuiiation of th^ 
heart, which makes that fide of the breaft more 
convex than the other, and therefore ftrongerj 
which feems advantageous to the right arm, Uf | 
motions depending upon the fupport it receive^! 
torn the breaft. Hence, I think, it feems, that 
the almoft univerfal preference of that arm is not 
an arbitrary thing, but founded upon obfervation, 
that it is capable of more perfed aiilions than the 
other. 

Th e fpinal procefles of the fecond, third, fourth, 
and fifth vertebras of the neck are forked, the two 
laft long and horizontal, the three or four uppe? 
ones of the back like them, only a little declining, 
the middle ones of the back run obliquely down- 
wards, and the procefles of tlie remaining vertebne 
become fucccfl'ively thicker, ilronger, and lels de- 
clining ; thofe of the loins being horizontal, hke 
the laft of the neck. The mufcles that are infertcd 
into the fpinal procefles of the vertebrse of the neck 
and loins will a^ wich more ilrcngth than thofe of 

the 
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^Bie back, becaufe their procefles being perpendicu- 
Bwr to the fpine», they are longer leavers : befides, 
thoie of the back almoft touch one another, to pre- 
vent much motion, becaufe it would uiterrupt re- 
liration ; but more motion being neceflary in the 
k and loins, their procefles are made fit for it. 
The tranfvcrfe procefles of the vertebra; of the 
are perforated, for the admiflion of the cer- 
blood veflels, and bowed downwards, and 
lUowed, for the paflage of the cervical nerves. 
The eight or nine upper ones of the back receive 
the upper ribs ; and the reft, with thole of tlic 
IcMM, fcrve only for origins and iniertions of muf- 
des. 
Br Os SACRUM has two upper oblique procefles, 
^Bane linall fpinal procefles, and two foramina in 
each interftice of the bones it is compofed of, both 
before and behind. Ofla coccygis have none of 
ihefe parts. 

Through every bone of the fpine, the ofia 
coccygis excepted, is a large foramen, which toge- 
ther make a channel through the fpine, in which 
is contained the medulla fpinalis ; and in each 
fpace between the vertebra; are two large holes for 
the nerves to pafs out. 

Tib worth confldering the provifion which is 
made to prevent luxations in this chain of bones, 
fuch luxations being worfe than any other, becaufe 
of the fpinal marrow which is contained within thefe 
bones. The bodies of the vertebrae are all in tiie 
D fime 
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fame manner ccnneficd hw flroog intcnrening liga« 
inents or cartibgcs. In tbt ncd^ tbe oUique pro* 
ccSks of the rccchred bone are wnpped over thofe 
of the receiving booe, which Rriwk thdr luxatii^ 
fbrwank The trm^rerfe prooefics with a iinall 
apo[^Yl& of the bodr of the hnac bone, in like 
mamier, iecure diem front fl^jpii^ badnivards ^ and 
an apophvfis on each fide (^ the bocfy of tbe recd^ 
ving bone, hindeis them from flqspii^ to either 
fide. The vertebrae of the back are hindered finm 
diflocating forwards by the fame pfovifion with 
thofe of the neck; aiul firom Inxatii^ backwards, 
by the ribs which are Aliened to tbe tianfverf« pro- 
cefles of the inferior vertebrae, aixi s^ainfl the back 
part of the body of the next fiqmior; dvy alfo 
hinder them from diflocating to either fide ; but 
the lafl ribs are not fixed to the tianfverfe prooeftl 
of the vertebrae of the back, and therefcxr it 16 
that luxations arc mofl fiiequendy feen in tliis part ; 
but the vertelw^ of the bins are recdved into deep 
cavities, and are tyed with much (fatmger ligsmients 
for their fecurity. Each joint of the vertobrae, ex- 
cept the two uppermoft, has two centers of mo- 
tion, one upon the bodies of the vertebrse, when 
the trunk is bowed forwards ; and the other at the 
articulations of the oWique [M-oceffcs, when the bo- 
dy is bowed backwards ; from which fbnifhire the 
cxtenfors will have about twice the leaver to aft 
with, and confequently twice the power to raifc 
the trunk into an ereit pofture, that they have to 

carry 
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carry it beyond that pofture ; for then the oblique 
procefles begin to be the centre of motion, and give 
a like advantage to the benders. Without this con- 
trivance it would be more difficult to keep the bo- 
dy ere<^, or to recover an ered pofture with con- 
fiderable ftrength after a bend of the body. 

The ribs are twelve in number on each fidej 

the feven uppermoft are called true ribs, becaufe 

their cartilages reach tlie fternum ; and the five 

bweft are called baftard ribs. They are articulated 

to the bodies of the twelve vertebrje of the back, 

and all, except the two or three lafl, are artjcula- 

lated to their tranfverfe procefles, and the under 

iid^ of the middle ribs are hollowed for the palTage 

Bjflf the intercoftal veflels. They defend the parts 

Hlontaioed in the breaft, and when they are drawn 

upwards, the cavity of the breaft is enlarged for 

infpiration, and fo the contrary. In two children, 

ivhich I have differed, I found the ribs broke in- 

irds, and on the outfide a very plain print of a 

nb and fingers, occafioned by their nurfes ta- 

bg hold of their breafts, and hoifting tliem up 011 

! hand, which being often repeated, had broke 

; ribs inwards like a green flick, without fepara- 

5 the broken ends of them. I have aUb very frc- 

aidy feen the ftiape of childrens breafts quite 

oiled by fuch tricks, which have occafioned weak- 

s of body, crookednefs, and other difeafes. 

St BR HUM, or breaft-bone, is generally made 

dp of three fpongy boneSj fc«netimes more ; to this 
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die tnie ribs arc aitkohtcd by tfadr ortil^^ 
ibmetimes in loboft mai have movcabk j(^^ fudu 
as are feen in oxen and other quadrupeds. At the 
end of the flemum is the cartil^o enfiformis, ib 
called from its (hape, but it very ofen is double; 
there is al£> frequently found variety in the form of 
the cartilages, which join the ribs and Aemum^ 
fometimes one cartilage iervii^ two ribs, and fomo- 
times a cartilage not joined to any rib; frequendy 
in old perfons we find parts of them oflified, and 
I have twice found them totally oilified in men be- 
tween forty and fifty years of age, both of which 
died with a great difiiculty of breathing ; and be- 
fides, one had a jaundice, and the other a dropfy^ 
but the lungs in both were very found. 

There are feldom found fower than four and 
twenty vertebrae in the fpine, befides the os facrum^ 
but often more ; fometimes thirteen of the back, 
with as many ribs of a fide ; and fometimes fix in 
the loyns : and in feme bodies two ribs fi'om the 
firft vertebra of the loyns, but then it has wanted 
tranfverfe procefles. 

Os iNNOMiNATUM is in young perfons conv- 
pofed of three bones ; the upper is named ilium, 
the lower and pofterior os ifchii, and the anterior 
OS pubis J the upper edge of the ilium is called its 
fpine, the anterior part of the Ipine its apex, and 
a little lower is the proceflus innominatus. Iliui» 
has two procefles, the one named the obtufe pro- 
ccfs, and the other the acute j in the centre of 

thefe 
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tcfe bones is the acetabulum or locket for the 
ligh bone ; in the bottom of which locket is an- 
r cavity, in which lies the lubricating gland of 
i joint. When impoftumations happen in this 
nt they ufually caufe a great fwelling and lame- 
i in the hip, which, in time, makes a coUeftion 
F matter in the external part of the hip ; however, 
this is not the only way it proceeds, for I have 
twice feen the matter in the joint make way thro' 
the bottom of the acetabulum into the pelvis of the 
abdomen : in thefe cafes, when the patient went 
to itool, the matter by ftraining was prefa'd out 
Bi|ro' the external wound. 



CHAPTER IV. 
£ones of the upper limb. 



■^ L AV I C U L A is conneded at one end to the 
ftemura with a loofe cartilage, and at the 
other to the proceifus acromion of the fcapula ; its 
chief life is to keep the fcapula a fufficient diftance 
from the breaft, by which means the Ihoulders are 
hindered from coming near together, as they do in 
^ thofe quadrupeds which ufe their fore limbs only to 
^walk on, and not as men do their hands. 
I Scapula is 6xed to the fternum by the clavi- 
tola, but its chief connection is to the ribs and 
-f^iilie, by thofe mufcles which are made alio for its 



30 BONES OFTHE 

various motions ; and in fuch quadrupeds as havt 
no clavicles it is fixed only by mufcles, whofe adi^ 
ons give to this bone a great deal of that modoA 
which feems to be in the joint of the (houlder. 
The under fide of this bone is a litde concave^ 
partly to fit it to the outer furface of the ribs on 
which it moves, and partly to give room for die 
fub-fcapularis mufcle. On the outfide ariies a large 
ipine^ the fixe part of which is called the proceffiis 
acromion, to which the clavicula is fixed. In mea 
and fuch quadrupeds as have clavicles, and u& their 
fore limbs like arms, this procefs and ipine art 
much larger and more prominent, not only &r 
the better fixing the clavicle, but alfo to remove 
die mufcles ^rther fi'om the center of modon, 
whereby they are able to move a greater we^ht. 
Near this procefi is another called coracoides, frcnn 
whofe extremity, with like advantage, arife two 
mufcles of the arm ; this procefs with the fi)rmer, 
and a flat ligament between them both, hinder ths 
OS humeri fi'om being diflocated upwards. The fide 
oppofite to the focket is called the bafis of the (car 
pula, and the lower edge cofla inferior fi'om its fi^ 
gure, which is thick, and like a rib to the ib^nila; 
but its upper edge being very thin, is improperly 
lb called in the human fceleton, though not fo in 
many quadmpeds. At the fore part of this edge, 
clofe to the coracoid procefe, is a femicircular nitch 
{(X the pai&ge of blood veflels, which nitch is y^ 

ncd 
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ncd at top with a ligament, and fometiiiies with 
bone. 

Os humeri: its upper end or head, where it 
is joined to the fcapula, is fomewhat flat and much 
larger than the focket which receives it. At the 
upper part are two procefles for the infertions of 
muicJes of the arm ; between thefe procefles is a 
Jong channel, in which lies a tendon of the biceps 
cubiti. At the lower end are two confiderable pro- 
ceffes, both formed to give origins to mufcles of 
the wri/l and fingers; and the flexors of thefe joints 
being much more confiderable than the extenfors, 
the inner procels from which the flexors arife is 
therefore much larger than the outer, from which 
the extenibrs take their origin : between thefe pro- 
ceflb is the joint. That part to which the upper 
end of the radius is fixed is fitted not only for the 
motion of the elbow, but alfo for the rotatory mo- 
tion of the radius j the reft of this joint is made of 
portions of unequal, but concentric, circles j which 
inequality feems defigned to prevent the ulna from 
diflocating fideways, which fo fmall a joint with fo 
much motion would be very fubjeift to. Of a like 
uib is the little finus on the fore part of the hume- 
rus, and the large one behind j the firft of which 
recdves a procels of the ulna when the arm is bent, 
and the other, the olecranon of the ulna, when 
the arm is extended. 

Uln A : at the upper end it has one large pro- 
cels called oiecraoon, and a imall procels on the 

fore 
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fore part ; and on one fide between thele is aUa 
a imall cavity, which receives the upper end 
the radius for its rotatory motion ; and down the 
fide of this bone, next the radius, is a (harp cdgc^ 
from which the ligament arife?, which connei£l$ 
thefe bones together. At the lower end is a pro* 
cefs, called ftyliformis, and a round head, whic^ 
is received Into the radius for the rotatory mod( 
of the cubit. 

Radius: Its upper end is received into tbs 
ulna, and joined to the humerus, in a manner 
chiefly fitted for its rotatory motion, for the fb^ngdi 
of the elbow joint receives but little advantage from 
the union of thefe two bones. A little below this 
head is a large tubercle, into which the biceps muf* 
cle is inferted, which by the advantage of this in* 
fertion turns the cubit fupine, as well as bends it. 
At the lower end, which is thicker, is a Ibckct to 
receive the carpus, and at the fide next the ulna a 
fmall one to receive that bone, and a thin edge, 
into which the tranfverfe ligament, which ariles 
from the ulna is inferted. This ligament ties thefe 
bones conveniendy and firmly together; for the' 
ulna being chiefly articulated to the os humeri, and 
the radius to the carpus, a weight at the hand 
without this ligament, would be Uable to pull theffl 
bones afunder. 

Of the bones of the hand : Carpus Is compofcd 
of eight bones of very irrcguKu- forms, undoubted- 
ly the propcreft that can bcj yet why in theft 
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CHAPTER V. 

BotKS of the lower limb. 



o 



S FEMORIS at its 



upper 



end has a round! 



which is received into the focket of the OS 
innominatum. In moft quadrupeds this head is 
oblong, and makes a firmer articulation ; but that 
fliape will not allow of fo much motion as a round- 
er head. The two proceffes near the head arc 
called the greater and lefler trochanters, which are 
evidently formed for the infertion of mufclcs, as 
the neck which lies between thefe and the head, b 
formed to make room for that necel^ry quantity of 
mufcles which are feated on the inGde of the thigh, 
and alfo by projecting outwards to make long le- 
vers for the mufclcs, which are inferted into its up- 
per and external parts. Between the great trochan- 
ter and the neck is a large linus, into which muf- 
clcs are inferted : between the two trochanters is ft 
remarkable roughnefs for the fame ufe, from which 
begins the linea afpcra. The middle of this bone for 
the convcniency of the mufcles is bent forwards, 
which would make it fuly'cft to break backwards, 
if there was not a flrong ridge on the back fid^ 
wliich ftrcngthcns it fufficiently, and fcrves alfo 
for advantageous infertlons for feveral mufcles ; this 
ridge is calkd the linea afpera. At the lower codl 
of this bone are two large heads called the ouce 
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inrfaidi the cra6 ligaments of diis joint are ooonc« 
Qed. Near the opper end is a pioce^ into wfaicfa 
* die l^ament or tendon of the patdk is infert^ 
at the lower end is the process, which makes the 
inner ankle, andibciifcs tins bone fixxn diflocatii^ 
outwards. Towards the iq^per end this bone is tri- 
«i^;iilar, and c?cn coocaiie on the fide next the 
mafiJes to make room for dKin; bat lower, as 
the mofirles grow ]c& and tendinous, the bono 
grows rounder ; that being upon die whde a ftron* 
ger form; yet itisnot nade fi> finx^asthe thi^ 
bone, though it bears a greater wq^t, whidi it is 
able to do by being fhai^tcr, (hortar, and bear- 
ing the weight of the body in a more perpendicular 
diredion. 

Fibula is feated on the outfide of the tibia; 
its upper end is joined to that bone below the jdnt 
of the knee, and its lower end is received into a 
(hallow finus of the fame hone, and below that 
makes the external ancle ; which procefs, with the 
procefs of the tibia, fhengthens the ancle joint, 
which neverthelefs being fo fmall would have been 
not ffax)ng enough, if it had been made for more 
motion. It is doubtful to me, whether or not this 
bone contributes to the fupport of the body ; but 
its great ufe is for the origms of mufcles, and even 
its (hape is fuited to theirs. 

Of the bones of the foot : Tarfus is compoled 
cf feven bones, the firft of which, called aflraga^ 
luS| fuppQrts the tibia^ and is fupported by th^ os 

calcis^ 
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by holding the foot as near tbe natond poAme n 

he could, and then rolling it op with finpg d 

fticking plaftcfy which he repeated fnm tkne to 

time, as he iaw occafion, undl the limb was itBKh 

red to a natural pofidon, but not without ibaic flii« 

perfection, the bandage wafting die kg, and m^ 

king the top of the foot fwell and grow Inyx. 

After this, having another caie of this kind under 

sny care, I thought of a much better faondq^ 

whkh I had learnt ftom Mr. Cowfbr, a booe-^ 

ter at Lciceftcr, who let and cured a ftadure of mjr 

own cubit, when I was a boy at fchod. His way 

was, after putting the limb in a proper poftme, to 

wrap it up in rags dip*d in the ^diites of eggs, and 

a little wheat flower mixed, this dfying, grew fliff, 

and kept the limb in a good pofture. And I tUnk 

there is no way better than this in ftadhues, for it 

prefcrves the pofition of the limb without ftrid ban* 

dage, which is the common caufe of mifchief in 

fradures. When I ufcd this method to the crooked 

foot, I wrapt up the limb almoft from the knee to 

the toes, and caufcd the limb to be hekl in the beft 

pofture 'till the bandage grew ftiiF, and repeated 

the lundage once a fortnight. 

Th e bones are fubjedl to difcafes from all the 
fame caufcs that the other parts are, but either from 
their hardnefs, in&nfibility, or other caufes, diey 
neither are fo frequently difcafcd, nor do their diA 
cafes appear fo various, and it is generally of more 
confequence what texture the difcafcd bone, or part 

of 
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r mnfiani'r farming and iizmcnix^ nF ttfi>^f ^ 
wz tht umt uihframr- wbid: Jboocs ^um ^ adi 
of broka: baas., wh z rt ali^ r jban fKrinfc^ ^ 

Tcriwi x^ X. any riitigy^ : imm -riw^^ v;3ndil 
iavt tmivisr. ir Twrpsicxi& wfaodiedfljEDBralaK 
rhnrrmni duancr. m which the ■mh ^'j -fiirRnp of 
al tnt ianicf: bon^. a? tK rniriftl^ of ^^ f yBiAL 
CL bans, anc tbr tor of ib:^ «?^il i ^ in nn^ iiiUdi 
1 bai'ier. anc ir oe oner as^ xc as^ I ivas aDovred 
tc fxammr, I lounc ^it aucr jan c vciy idm 
cnrmhV a: ibirr^ "alirng inn) pises like daft or 
iand, vii pct ick a:Htti;a»irr of tnmor anj 
vbct . anc no arcgaTinrr of nni-gif> xn the £3 
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SoM£Tii^iF nscTfr 15 xrrtK^ in ihc lai^ge me- 
dulknr csrida of ibc crlbancBl bL]ne&, which cxxi- 
fiijctiv JDcrraf^z Liii is'Lnrinz vcni, pErth" bv cor- 
rodicg 2Jid readeriaz: ue boos cscioofs ^^^ jpardy 
by prtffiire, lezr siundcr the itrangei hone in an 
huinan bodv, of which I hkrz known fnrend in* 
fiances. In one cat, where the manrr had fuffid- 
ent difcharge by an external caries farmed together 
with the internal one, all the internal hard part of 
the bone which contains the medulla was Icparated 
from the reft, and being drawn out through the 
place where the external caries made a vent, the 
patient recciv'd a perfed cure. Another cafe of this 
kind, where the internal part which contains the 
medulla was alfo feparated from the refl, and there 

being 
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being holes through which the matter was diichar- 
gedy but none fufficient to take out the exfoliated 
bone ; the matter continued to flow in great quan- 
tity 'till it deftroyed the patient ; and pofljbly if this 
cafe had been rightly known, the internal exfolia- 
ted part might have been taken out, and the pa- 
tient cured. In both thefe cafes it feems as if only 
fo much of tfa^qterpal part of the bone was be- 
come carious as receives nourifliment from the ar- 
tery which enters the middle of the bone ; and as 
a caries is a mortification of a bone, might not this 
difeafe arife from a hurt in the veflel which nou- 
rifhes that particular part ? 



CHAPTER VIL 

Cartilages, ligaments , &c. 

EV E RY part of a bone which is articulated to 
another bone for motion, is covered or lined 
with a cartilage, as far as it moves upon, or is mo- 
ved upon by another bone in any a<5lion -, for car- 
tilage being fmoother and fofter than bone, it ren- 
ders the motions more eafy than they would have 
been, and prevents the bones wearing each other in 
their adtions. 

I N each articulation of the lower jaw, there is a 
loofe cartilage, upon which the condyloid procefs 
moves on one fide, while the jaw is moved to the 

F other ; 
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other ; and the two proceffcs being thus raifed at 
once, the jaw is thruft forward. Thefe cartil^^ 
arc alfo found in animals that chew the cud, but 
not in beafts of prey, as far as I have examined, 
their articulations being alfo deeper and firmer ; and 
in the otter particularly, fedtions of the fockcts 
which receive the condyloid proceffes of the lower 
jaw, are more than half circles ; %> that the jaw 
cannot be diflocated diredtly without breakii^ xbt 
fockets. This ftmdture renders the motions of the 
jaw more firm, as that with intervening cartSages 
makes it more loofe and voluble. There arc alfo 
cartilages of this kind between the clavicles and the 
ftemum. 

I N the joint of the knee are two loofe, ahnoft 
annular cartilages, which being thick at their outer 
edges, and thin at their inner ones, they make the 
greateft parts of the two fockets in this joint. The 
ufe of thefe cartilages is to make variable fockets to 
fuit the different parts of the lower end of the os 
femoris ; for none but a round head and a round 
cavity can fuit in motion, unlefs the (hape of one 
or the other alters ; and it is plainly necefTary, that 
this lower end of the os femoris (hould be flattifti, 
and projedted backward, to give advantage to the 
mufcles that extend the tibia, by fetting the center 
of motion backward : which mechanifm, tliough 
it equally leflens the power of thofe mufcles which 
bend this joint, is yet of great fervice, becaufe the 
extending mufcles move this joint under the weight 

of 
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of the whole body, but the flexors only ralfe the 
legs ; and as no head or fbcket moves fo eafily as 
round ones, here feems to be ibme provifion made 
againft the inconvenience of a flattifh head and ca«- 
vity, by having the fridion made upon two fur^ 
faces, the os femoris upon the loofe cartilages, and 
the loofe cartik^ upon the tibia. This contrivance^ 
is prafticed by mechanics, where the friction of the 
joints of any of their machines is great, as between 
the parts of hook*hinges of heavy gates, and be<- 
tween the male and female fcrews of large vices^ 
where they ufually place a loofe ring. 

There arc other cartilages which ferve to give 
fliape to parts. Of this fort are the ciliary cartila^ 
^esat the edges of the eye-lids, the cartilages o£ 
the outer ears, and thofe which compofe the lowi^ 
part of the nofc, which have this particular advanr* 
tage in thefe places, that they fiipport and fhape 
the parts as well as bones do, and without being 
liable to be broke; and to thefe might be added 
thofe of the larynx, but they do not belong pro- 
perly to the fceleton. 

Bones that are articulated for motion are 
tied together by very flrong ligaments, to pre- 
vent their diflocating, which alfo furround the 
joints to contain their lubricating mucus. The 
thicknefs and flrength of thefe ligaments are pro- 
portioned to the actions of the feveral joints, and 
their lengths are no more than fufficient to allow a 
proper quantity of motion -, but the forms of them 

F 2 are 
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are different according to the different adions of the 
feveral joints. 

Tbe bones of the limbs that move to all fides 
have ligaments like purfes, which arife from or 
near the edges of the fockets of the receiving bones, 
and are inferted all round the received bones a litde 
below their heads. The beginnings of thcfe liga- 
ments, from the edges of the fockets of the fcapuk 
and OS innominatum, are very hard, almoft cartila- 
ginous, which ferves in the fcapula to make a lar- 
ger focket, and fuch an one as will alter its figure 
as the bone moves, for the reafon I have mentioned 
in the loofe cartilage of the knee : for the head of 
the OS humeri not being an exa<ft portion of a (phere, 
requires fuch a focket, and the hard part of this li- 
gament of the focket of the os innominatum makes 
the focket deeper than the femidiameter of the 
locket, by which means the articulation is made 
flronger without any hindrance to motion, becaufe 
it will give way to the neck of the os femoris when 
it preffes againft it ; and the thigh bone being more 
diipofed to be diflocated upwards than any other 
way, the upper fide of this burfal ligament is made 
exceeding ftrong to prevent fuch an accident. From 
the lower edge of the acetabulum or focket of the 
OS innominatum arifes a ligament about an inch 
long, called teres, or rotundum, which length is 
neceiTary for that quantity of motion which this 
joint has in human bodies ; it alfo hinders the os 
femoris from diflocating upwards, but downwards 

it 
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it will {uffcc it to go &.T out of the fbcket ; but in 
brutes the head of the os femoris being oblong, and 
the cavity fuitable, there can be only a rotatory 
motion, which in effed: will be very litde more 
than that kind of motion which is called bending 
and extending ; and this never removing the end of 
the head o( the bone far in the focket, a ftiort li- 
gament is enough for it, and will better keep the 
bone in its place ; and therefore it is that theirs is 
fo (hort. This ligament in men may alio ferve to 
prefs the gland in the bottom of the acetabulum 
or focket. 

The ligaments of thofe joints which admit only 
of flexion and extenfion, differ from the former in 
this, that they are much fhorter and flronger at 
the fides of the joints, and thinner backward and 
forward. Befides thefe ligaments, in the middle and 
back part of the joint of the knee, are two very 
fbong ligaments which arife from a procefs at the 
end of the tibia. They crofs each other in fucli a 
manner, as is beft to fecure the joint from being 
difplaced any way ; they alio hinder the extenfors 
of the tibia from pulling that bone too far for- 
wards, and are fb conned:ed to the femilunar car- 
tilages, as to move them as the joint moves ; be- 
fides thefe^ in this joint is another fmali one, which 
arifes from the os femoris, and ends in the fatty 
membrane which it fupports. The knee, I think, 
cannot be completely diflocated without breaking 

the crofs ligaments : I have fccn this cafe but once, 

the 
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ter for the lubricating of the ends of the bones, that 
they may move eafily upon one another ; and that 
there may be no wafte of this neceflary fluid, it m 
contained in the invefting ligaments; which for 
this very reafon are no where divided, except ft) 
communicate with the ligaments of the tendons. 

These glands are generally feated in a little fit 
near the infertion of the ligaments, that they may 
be comprefled by them when the joints are in mo- 
tion ; which is a proper time to have their fluid 
prefled out. The moit confiderable parcel of thefc 
glands with their fat, are feen in the joint of the 
knee, and the largeft gland of this fort is found in 
the finus at the bottom of the acetabulum of the 
OS innominatum, and is comprefled by the liga- 
mentum teres. 

The difeafes of the joints either happen fix)m 
ulcers in the lubricating glands, which pouring out 
matter that cannot be difcharged, foul the ends 
of the bones, or elfe from fwellings in the ends o^ 
the refpedtive bones. Either of thefe in time creat^ 
exceflive pain, which appears to me to be chiefly 
in the ligaments of the joints, notwithftanding wha* 
has been faid of the infenfibility of thefe parts* 
When a joint is much fwelled, and painful with-^ 
out external inflammation, it is vulgarly called 
a white fwelling, and more properly than ipin^ 
ventofa. It is fometimes in the beginning cured 
by evacuations, but when the limb waftes below 
the fwelling, and the fingers or toes of the limb 

grow 
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grow diinner at their joints, and lofe their fhape, 
the cafe then is abfolutely in'ecoverable. Some- 
tioies the ends of the hemes erode, then join toge- 
dter and form an anchylofis, which, though a fe- 
Vere difeaie of itielf, yet it is often a remedy of 
one that is much worfe. In like manner the bones 
of the hands and feet, when they are ulcerated, 
Ibmedmes unite and are thus preierved from total 
ruin. But there is one cafe of a white fwelling 
that is amazing, where the pain is fo great that we 
are forced to take off the limb, and yet neither 
find upon diiledion the ligaments or glands difea- 
fod, nor matter in the joint, nor the bones carious, 
or any diieafed appearance, except that the ends 
of the bones are a little larger aitd fofter. 
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TAB. I. 

A, The fceleton of a child twenty months old, 
in which all the bones differ in fliape from 
thofe of an adult. The fcuU is much larger 
in proportion, and the bones of the limbs 
without thofe roughnefles and unevennefies 
which afterwards appear -, their texture is c — 
very where more loofe and fpongy, and theV"^ 
outlines what the painters call tame and inf*— ' 
pid ; their extremities are feparate and fomf^^' 
ined cartilaginous, which is accurately (3-^^ 
flinguifbed in the plates by the manner ^ 
graving. . _^^ 

B, The thigh bone of a man fawed through, -^^' 
the middle of which is feen the cavity whicX:^^^^^^^^^^ 
contains the oily marrow, and at the extr^^^^^ 
, mities the lefler cells which contain the bloc::^^^^^ 

dy marrow. The white line acrofs the heat^-*-'^ 
of this bone beginning at the fingers of th^^^ 
fceleton is the place where the cpiphyfis an^' 
the bone are united. A like line acrofs th-^*^ 
lower end of this bone (hews there the lam^^j 
thing. I 

C, The OS bregmatis of a foetus fix months old^ ^ 
which fliews the fibres oflifying from the 
centre to the circumference. 



T A B. U. 



(51) 

TAB. IL 

I Osfitrnds. 
3 Ob bii^matis. 

r6 Os^majallaeiupdioris. 

8 Obphnum. 

9 • IVoocffiis maflddeus. 

10 F^ooefGis flyloides. . 

11 IVooeffiis pterygoides. 

12 Dentes. 

13 Procefliis coronalis. 

14 ProcdTus condybidcs. 

15 Dentes. 
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T A B. HL 

1 Qs fimids. 

2 Os bf^^matis, 

4 Sella turcica. 

5 A procds of the 08 fphenoidcs makio 

of the feptum nafi. . 

6 A proce& of the os ethmoides makih 

of the feptum nafi, 

7 Vomer. 

8 Crifla gain, before which is feen in £1 

the iinus frontalis. 

9 The comua of the os fphenoides. 

Sella turcica. 

1 Os fronds. 

2 Crifta galli and os ethmoides. 

3 Sinus frontales. 

4 Sella turcica. 

5 The fifth foramen. 

6 Procefliis jugales. 

7 Os petrofum. 

8 Foramen magnum. 

9 The outfide of the os occipitis. 
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TAB. IV. 


1 The fecond vertebra of the neck. 


2 The tranfverfe procefics of the vertebra of 


the neck. 


3 Clavicula. 


4 The procefliis acromion of the fcapula. 


5 Os humeri. 


6 The ribs. 


7 The tranfverfe procefles of the vertebra of 


the loins. 


8 The OS facrum and os coccygu. 


9 Os ileum. 


lo Os itchium. 


1 1 Os pubis. 


_ 12 Osfemoris. 
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1"-The under fide of the firft vertebra of the 


:.- % - neck, 


2 A fide view of the fecond vertebra. 


3 The proceflus dentatus of the fecond vertebra. 


4 The under fide of the oblique procefs. 


5 The fpinal procefs. 


6 The under fide of the body of the feventh 


vertebra of the neck. 


7 The tranfverfe procefles. 


8 The oblique proccfies. 


9 The fpinal procefs. 


r lo The fpinal proecfs of the fecond vertebra of 


the back. 


II. The under and fore fide of the body of the 


vertebra. 


1 2 The tranfverfe procefles. 


13 The upper oblique procefles of the third 


vertebra of the back. 


14 The tranfverfe procefles. 


1 5 The fpinal procefs. 


1 6 The body of the third vertebra of the loins. 


17 The tranfverfe procefles. | 


1 8 The upper oblique procefles. 


1 9 The fpinal procefs. 
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TA R vn. 

1 Radius. 

2 Ulna. 

3 Carpus. 

4 The three bones of the thumb. 

5 The four bones of die metacarpus^ 

6 The three bones of the fingers. 
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T 'The head of the os femons. 

2 'The great trochanter. 

3 The Icflcr trochanter. 

4. The lower end which articulates with the 

tibia. 

5 The upper end of the tibia. 

G TTie lower end of the tibia. 

y The procefs which makes the inner ankle. 

8 The upper end of the fibula. 

9 The lower end which makes the outer ankle. 

I o The outfide of the patella. 

I I The infide of the patella. 
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TAB. VIII. 




I 


The bead of the os femorls. 




2 


The great trochanter. 




3 


The lefler trochanter. 




4 


The lower end which articulates with the 




tibia. 




5 


The upper end of the tibia. 




6 


The lower end of the tibia. 




7 


The procefs which makes the inner ankle. 


8 


The upper end of the fibula. 




9 


The lower end which makes the 


outer ankle. 


10 


The outfide of the patella. 




11 


The infide of the patella. 
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much comprefled, or where re£tillneal fibres could 
not have a lever to adt with, fuitable their quan* 
tity of contraction, which is the cafe of all tbe 
long mufcles of the fingers and toes* For eve- 
ry mufcle mud be inferted or pais over the cow 
tre of motion of the joint it moves, at a diftanoe 
fuitable to its quantity of contradtion, and the 
quantity of motion in the joint moved ; for if it 
was inferted too near, then the motion of tbe jdnt 
would be performed before the mufcle is oontra- 
ded all that it can ; if too far off, the mufcle will 
have done contracting before the whole modoii of 
the joint is made. And though the quickneis and 
quantity of motion in a mufcle will be^ caeteris pa^ 
ribus, as the length of its fibres ; (for if a fibre four 
inches long will contract one inch in a given time, 
a fibre eight inches long will contraft two inches 
in the fame time ; and the flrength of a mufcle 
or power to raife a weight, caeteris paribus, will 
be as the number of its fibres; for if one fibre 
will raife a grain weight, twenty fibres will raife 
twenty grains :) never thelefs, two mufcles of e- 
qual magnitude, one long, and the other fhort, 
will both move the fame weight with the fame ve- 
locity when applied to a bone ; becaufe the levers 
they ad with mufl be as their lengths, and there- 
fore the penniform and fhort thick mufcles are ne- 
ver applied to a bone for the fake of fbength, nor 
long fibred mufcles for quicknefs ; for whatever is 
gained by the form of the mufcle, whether fbengdi 

or 
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Each mufck, ib fiu* as it is diitind and is mo- 
ved againft any part, is coyaed with a finoodi 
membrane to make the fiidioo cafy ; hot wfaae 
they are externally tendinous, thofe tendoos are oC* 
ten imoodi enough to make fuch a covenng need- 
leis. Befides this membrane there is anolha^ 
known by the name of faida tendinofr, wfaidi dD- 
ierves to be particularly confidered. The ftroog 
one on the outfide of the thigh, whidi bdoi^ M 
the fafcialis and gluteus muiclcs is of g^eat nfe it 
railing the gluteus farther from the centre of mo- 
tion of the joint it moves, to increafe its force: ia 
like manner the fafcia detached fixxn the 
of the biceps cubiti alters its diredkxi for die 
purpofe, but thofe on the outfide of the tUa nd 
cubit, &c. are only flat tendons fh»n which dip 
fibres of the mufdes ariie as fixim the booes. Hioe 
are alfo in many places fuch tendons between dc 
mufcles, from which each mufcle ariies in like 
manner, for the bones themielves are not fuffident 
to give origin to half the fibres of the mufcles tbt 
l^elong to them ; befides, if all the fibres had nk 
irom the bones, they mufl have been liable tocofli- 
{)rei$ one another very inconveniently. 
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Pyramidalis ariics fit)m the os puUs, and 
is inicrted into the linea alba about diree or four 
inches below the navel : this and its fellow are of- 
ten wantmg. 

Rectus arifes tendinous from the os fnkk^ 
but fle{hy when the pyramidales are wanting^ and 
is inferted into the lower part of the ftemum, near 
the cartilago enfiformis. This muicle is divided in- 
to four or five portions by tranfverie tendinous iiw 
terfedions, that it might conveniently bend when 
the body is bowed forwards, though this mufide 
ihould be then in aiftion ; and thefe interic&iana aie 
chiefly above the navel, where it is moft liabk to 
be bent : befides being thus divided, its chief pctC- 
fure will not be in its middle, but under the ieve- 
ral bellies of the mufcle, and the greateft below the 
navel, where is the longed flefhy belly of this muf- 
cle, and where the parts in the abdomen ieem to 
want moft to be fiipported^ 

Transversahs arifes by a flat tendon from 
the tranfverfe procefles of the lumbal vertebrae, and 
flefliy from the infide of the ribs below the dia- 
phragni, and from the fpine of the ilium ; then, be- 
coming a flat tendon, it paflfes under the redtus to 
its infertion into the linea alba. Between this ten** 
don and the peritoneum fometimes water is fimnd 
in great quantities, which diftemper is called the 
dropfy in the duplicature of the peritoneum, whidf^ 
fhews this membrane has been miftook for part c£ 
the pritoneum, 

THESg: 
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ded and ered ; but it does not a[^)ear to me to fe 
well contrived for that ufe. 

Accelerator vkiuje. This^ with ite tt- 
low are but one mufcle. It ariies tendinous firom 
the ofla ifchia^ and ilefhy from the fphindier am; 
or, according to Mr. Cowper, fixxn the fupenor 
part of the urethra as it pafies under the 06 pabis: 
and thence being expanded over the bulb of die n* 
rethra, it afterwards divides, and is inferted into 
the penis. The ufe of this mufcle is not to aoode- 
rate the urino, for that is propell'd by the detrafiv 
urinse, or mufcular coat of the bladder, but to pn>- 
trude the iemen, which is done only by this ; and 
it being ieated oppofite to the os pubis, it ieems to 
be much better fitted to be a relaxer of the penis 
by pulling it from the os pubis, than the eiedor is 
for the office affigned it. 

Transversalis penis is that part of tiic 
former mufcle which arifes from the ofla ifchia. 

Sphincter vesicje urinari-® is a finall 
portion of mufcular fibres, not eafily to be diftiii' 
guifhed, running round the neck of the bladder to 
prevent the involuntary efFufion of urine. 

Detrusor urinje is the mufcular coat of 
the bladder : its fibres arc diflFerendy difpofed ; but 
chiefly terminating in the fphindler veficaj, whereby 
it not only prefles the urine forward, but, when the 
bladder is fiill, becomes an antagonift to the iphin- 
Oer, aiding almoft at right angles. 

Ere- 
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Fistula in ano^ that are within this miifij^ 
generally run in the diredion of the gut, and may. 
be laid open into the gut with great fafety ; ht 
thofe fifluls, or rather abfceiTes that are fbequendyi 
formed on the outfide of the fphindter, and uiiially 
fiirround it, all but where this muicle is conncdtedtD 
the penis, cannot be opened far into the gut, with- 
out totally dividing the fphinfter, which, authon 
fay, renders the fphinder ever after uncapaUe of 
retaining the excrement. One infbnce of diis kind 
I have known ; but Mr. Berbeck of York, an 
excellent furgeon, and particularly famous for this 
operation, has aiTured me, that he has often been 
forced to divide the fphindter, which has made the 
patients unable to hold their excrements during thdr 
cure, but the wounds being healed, they have re- 
tained them as well as ever. 

CoccYGEi arife from the acute procefles of the 
ofla ifchii, and are inferted into the os coccygi^ 
which they pull forward. 

OcciPiTo-FRONTALis, is a mulcIe with four 
flefhy bellies, commonly named frontales and occipi- 
tales. It arifes behind each ear from the os ocd- 
pitis, and foon becoming tendinous, pafles under 
the hairy fcalp to the forehead, where it beaxncs 
broad and flcftiy, adhering to the fkin, and is in- 
ferted into the upper part of the orbicular mufdes 
of the eyelids into the os frontis near the nole, and 
by two procefTes into the bones of the nofe. Wheo 
this mufcle ads from the back part^ it pulls diP 

Ikio 
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Elevator palpebr^ superioris rec 
Tus arifes above the optic nerve, from the petio- 
fteum at the bottom of the orbit, as do alfo the 
five following mufcles, and is inferted into the 
whole ciliary cartilage of the upper eyelid by a vetj 
thin flat tendon. 

Elevator oculi arifes frOTn the bottwn of 
the orbit, between the optic nerve and the fbre^ 
ing mufcle, and is inferted in the upper part of the 
tunica fclerotis of the eye, near the cornea. 

Depressor oculi arifes, and is inferted iS- 
redtly oppofite to the laft defcribed mulcle. 

Adductor oculi arifes from the boOom of 
the orbit, near the optic nerve internally, and ii 
inferted into the tunica fclerotis on the fide neS 
the nofe. 

Abductor ocuLi has both its origin and iiw 
fcrtion dire£tly oppofite to the addudtor. 

OBLlCiUUS superior feU TROCHLEARIS I- 

rifes between the elevator and addutftor oculi at the 
bottom of the orbit, thence afcending by the fu* 
tura tranfverfalis, becomes a round tendon, whidi 
pafling through a pulley at the upper and inner 
part of the orbit near its edge, is inferted near thi 
bottom of the globe of the eye, which it puUs up- 
ward and inward, and thereby directs the fu^ 
outward and downward. 

Obliq^us inferior arifes from the OS 
xilli fuperioris, at tlie edge of the orbit ; theoOC 
pafling over the deprelTor is inferted near the alv 
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ted into the fkin and cartilage at the fide of die 
nofe. 

MvLOHYoiDEus With its iellow, may be e- 
fteemed one penniform or eUe a digaftric miifde. 
It arifes from the linea afpera on the infide of die 
lower jaw and proceiTus innoniinatus, both fidcB 
meeting at about right angles in a middle line up- 
on the following mufcles. It is inferted by a fimll 
portion of fibres into the bafis of the os hyddes; 
it moves the tongue upward and forward^ and alia 
comprefTes the following mufcles, whereby thej 
raife the tongue more comimodioufly, and alfb hin- 
ders them from drawing the bafis of the os hyoi- 
des into a right line betwixt the chin and flemurn 
at fuch times as the flylohyoidei cannot a^ 

Geniohyoideus arifes from the procefliisin- 
nominatus of the lower jaw, under the Sofrcffing 
mufcle, and is inferted into the bafis of the os hy- 
oides, which it pulls upward and forward. This, 
with its fellow, are for the moft part but one 
mufcle. 

Stylohyoideus arifes from the proceffus fty- 
liformis near its root, and pafllng contiguous to the 
horn of the os hyoides becomes inferted laterally 
into its bafis. This mufcle is fometimes perforated 
about the middle by the tendon of the digaftric 
mufcle of the lower jaw. Its ufe is to pull tlie o& 
hyoides up and backward. 

CoRAcoHYoiDEUs arifes from the upper cofta 
ot the fcapula near the proceffjs coracoides, and 

pafling 
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Icrttd into the Iphinder, oppofue to the former. 
Zycomaticus arifes from the anterior part 
^ of the OS zygoma or malae, and frequently derives 
a portion of fibres from the orbicularis palpebrarum^ 
thence running obliquely downwards. It is inferted 
into the fphinifter at the comer of the mouth, be- 
twixt the elevator communis and buccinator ; it 
draws the corner of the mouth outward and up- 
ward. When this mufcle grows weak, the corner 
of the mouth finks, as may be obferved in old 
perfons. «. 

Buccinator arifes from the proceffus coronas 
of the lower jaw, and pafling contiguous to both 
jaws, is inferted into the fphijidter mufcle at the 
comer of the mouih. It ferves either to force 
breath out of the mouth, or thruft the aliment be- 
t^veen the teeth in mafticatlon, or to pull die cor- 
ner of the mouth outward, 

Platysma MVoiDEs arifes loofely from o^ 
\-er the pedloral and part of the deltoid mufcle, 
and running obliquely forward, is inferted into the 
chin, and depreffor mufcles of the lips. This muf- 
cle being exceeding thin, a mere membrana carno- 
la, ferves to cover the unequal furface of the fub- 
jacent mufcles, and render the neck even ; it alfo 
pulls down the corner of the mouth, and, from it? 
infertion at the chin, may contribute to the pulling 
down of the lower jaw. 

. Retractor al^ nasi is a very fmall muf- 
cle arjfing from the bone of the nofe, and is infer-r 

ted 
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Trz TONGUEisamufcIc made of fibres, ioiw 
ginicinil, circular, and tranlVerfe, fo intermixed as 
belt to ierve its icvexal motions. 

Hyothyroidevs or Ceratoth yroideus 
ariles ficm port of the bafis, and the horn of die 
OS hyoides, and is inierted into the lower part of 
the cartiLigo th\Toides, to pull it upward. 

Sternothyroideus anfes from the infide 
of the ilemum, and is inierted with the former; 
it pulls the thyroid cardlage diredly downward. 

Cricothyroideus ariles fiom the anterior 
part of the cartiljgo cricoides, and running ob- 
liquely upward and outward, is foon inierted into 
the infide of the cartilago thyroides, which it pulls 
towards the cartilago cricoides. Both this moicle 
and its fellow for the moft part appear double. 

CRICOARYT^NOIDEUSPOSTICUSarifesfhim 

the back p;:^-: of the canilago cricoides, and is in- 
ferred into the arj-trnoides to pull it backward. 

Cricoaryt.^noideus lateralis arifcs 
laterally from the cartilago cricoides, and is infertcd 
laterally into the arytxnoides. This with its fd- 
low, pull down each cartilage toward their origin, 
and thereby dilate the rimula. 

Thyroaryt^noideus arifcs from the fu- 
perior, middle, and inner part of die cartilago diy- 
roides, and is inferted with the former into the a- 
rytaenoides cartilage to dilate the rimula. Thefe two 
laft defcribed mufcles are not naturally divided, and 
therefore ought to be accounted but one mufcle. 

Ary- 
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which it pulls up while we breathe dirou^ dtf 
mouth, or fwallow. 

Pterygostaphylinus EXTERHVsarifefay 
the iide of the laft defcribed mufcle, and id alfii 
inferted near it ; but becomes its antagpmft fay be^ 
ing refkdted on a pulley, over a pr<)cefs at tile 
lower part of the pterygoidal procefles of the ^^ 
noidal Ixme. 

Glosso-Staphylinus is a very imall por^ 
tion of mufcular fibres which pais from the toogoe 
to the palate, which it pulls down when we bieatbo 
through the nofe. 

The palate itfelf is a fort of douUe mvt&k^ 
whofe adion feems only to fupport it felf and affift 
thofe mufcles which pull it upwards. 

DjGASTRicus arifes from the finus of thcnttr 
millary procefs of the os temporis, and from a fldhy 
belly, becoming a round tendon, pafles through, 
and fometimes under the ftylohyoideus mufck; 
and then being tied down by a ligament to the os 
hyoides, grows flefhy, and is fo inferted into tbc 
anterior part of the lower jaw internally. This 
mufcle's direftion being altered by its being tied to 
the OS hyoides, where it makes an angle, and not 
at its paflage through the ftylohyoideus, pulk the 
the lower jaw downward with much greater force 
than otherwife it could have done : and being con- 
nected to the OS hyoides, when it adte, it prevents 
the aftion of feveral mufcles which are concerned 
in fwallowing -, whence it is that we cannot fwal- 
low 
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underiide of the ckvicula next the fcapula. Its u& 
is to draw the ckvicula toward the flemum, that 
they may not be fevered in the motions of the 
fcapula. 

Trapezius arifes £r(Mn the os occipids, and 
fix3m a linea alba colli, from the fpinal prooefi of 
the lafl vertebra of the neck, and the ten upper- 
mod of the back, and from a linea alba between 
all thefe proceiles ; and is inferted into one third of 
the davide next the fcapula, almoft all the bade 
part of the fpine of the fcapula, and as much of 
the proceflus acromion as lies between the fpioc of 
the fcapula and the davide. This mufde draws 
the fcapula diredlly backward. 

It is gqierally iaid by authors, that the fevenl 
parts of this mufde adt at different times, and fo 
pull the fcapula different ways, as obliqudy up- 
ward, downward, or backward ; but, I think, if 
that happened, it mufl neceflarily divide this muf- 
clc into diftincl portions, thofe that contrad: always 
feparating from thofe that do not. 

Rhomboides ariies tendinous under the former 
from the fpinal procefs of the inferior vertebra of 
the neck, part of the linea alba colli, and from the 
fj>inal proccfics of the four or five uppermoft ver- 
tebrae of the thorax, and is inferted into the bafis 
of the fcapula, wliich it pulls up and backward. 
The upper part of this mufcle arifing from the 
neck, is in many bodies, by the motions of the 
neck, feparatcd and made a diftinft mufcle. 

ElE- 
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others, even that part of it that arifes from the 
vicula is a diftind portion. Near the inleition 
this mufcle the fibres crofs thofe from beloWj 
ing above in the arm, and thofe from above 
low, that the tendon of this mufcle might not liB 
inconveniently low between tlie arm and tharu^ 
as it would have done had the fibres which 
loweft from the flemum been inferted loweft in tbl 
arm ; but this croffing does not make the tcndog 
at all ftrongcr, as is often laid ; nor can I fee boi 
it came to be thought that this tendon fliould wait 
more ftrength in proportion than other tendons, 

Deltoides arifes exaftly oppolitc to the in* 
fertion of the trapezius, from one third part of tbs 
clavicula, fi'om the acromion and fpinc of the 
pula, and is inferted tendinous near the middle <tf 
the OS humeri, which bone it lifts diredlly npwanl, 
The outermoft parts of this mufcle, when the 
hangs down, Vie below the center of motion of thi 
joint, and therefore can have no fiiare in lifting 
humerus up 'till it is raifed part of the way by ifai 
other part of this mufcle, and the following iimi(> 
cle ; and as the outer parts of this mufcle 
ad, the following mufcle ads witli Icfs aAvaaogSt 
and it feems to me, that the fole reafon vrby ihi 
mufcle is made of fo many parts, is, that th^ 
may adl independendy ; for it is demonftnjjfc tfc* 
this mufcle, when the whole of it ads, canoot nifc 
the arm with fo great advantage as a ri^ toot 
mufcle of the liime magnitude would have dooc 
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Z: : I ? i : V 2 : 7 : 7 1 1 i : ?. i^-^'i:? Tr::i rwx) heads, 

rjTjt sr.::>jr:, :r.t :::c: ih-s mci^iUi co-ncoidcs lea- 
f -je, L- c:.Tjr.:.-: v..-j: :>..- c:ric:br2chulis muf- 
c:t, ar.d th^ c:ht: *:v i r:-.-:! ler.irr. from the edge 
of the acttib-l.:.Ti :'cij:uls, which piiilng in a ful- 
cu'a of the OS humeri, afienvird becomes fkfhy, 
and join^ the iinl head to be inferted with it into 
the tubercle of the radius; and fometimes this 
mufclc has a third head, which arifes from the 
middle of the os humeri. Tliis mufcle lifts up the 

humerus^ 
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which are thought to be merdy fiom fakod4dtiiii| 
lie critical diicharg^ of ibme diieafe, and fina 
the pundure a imall inflaminatinn fa^uming^ ift* 
crcafes and fuppurates. But however fingjukr I 
may be thought in this ofHnioo, I or be fine | 
am difinterefted in ity having never had any ill Mf 
cident fbUow blood-lettmg in my life. 
. Brachijbus internus ariies from fadowdv 
middle of the os humeri, and is inierted into % 
rough i^ace of the uhia immediatdiy bekw jdm 
jun&ure. This alio bends the culNt. 

Supinator radii longus arifes firam.dv 
lower and outer part of the os humeri^ and ii i»- 
foted into the upper fide of the ndius, nnr dv 
carpus. This muicle is not a fupinator but a heft* 
der of the cubit, and that with a longer levtr dM 
either of die tvro former mufcks, and k k6 oofr- 
cemed in turning the cutut Tupine, than either die 
extenibrs of the carpus, fillers, or thumb. 

Triceps extensor cubiti, conm>mly di- 
ftlnguifhed into biceps and bracheus extqnus. The 
firfl of theie heads ariies from the lower cofla of 
the fcapula near the acetabulum ; the fecoixi Bm 
the outer and back part of the os humerij the 
third, lower and more internal ; and are inlbncd 
into the proceflus olecranon of the ulna. The fifft 
of thefe heads draws the arm backward, with tf 
long a lever as it extrads the cubit. 
. Ancona us arifes from the outward extubenfloe 
of the OS humeri, and is inierted into the upper 

pirt 
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ulna, and is mferted by a flioit tendon into tht 

fourth bone of the carpus. 

EXTENSORES CARPI RADIALES; the firft 

arifes fhsm the os humeri immediately below the 
fupuiator radii longus, and is inferted into the me- 
tacarpal bone of the firft finger ; the fecond ariiet 
immediately below this, fixim the outer extuberanoC 
of the OS humeri, and is inferted into the metacar* 
pal bone of the fecond finger. The firft of thelb 
mufcles is a bender of the cubit as well as an e»* 
tenfor of the carpus, and its often adting with tht 
benders of the cubit while the other is not in a 
dlion is the reafon why it is fo diftinfl from it. 

Extensor ulnaris arifes irom the lame es« 
tuberance with the former, and half the ulna be» 
low the anconeus mufcle ; then becoming a tendoQ 
runs in a fmall finus at the bottom of the ulna, 
and is inferted into the metacarpal bone of the lit- 
tle finger. See Ulna, p. 3 1, 32. The extcnforsof 
the carpus being inferted into the metacarpus at 
once perform the motion between the bones of the 
carpus, and that between the carpus and radius; 
The flexor and tenfor ulnaris afting together turn 
the hand downward, the tenfor and flexor radialil, 
upward, 

Perforatus or flexor secundi inter* 
NODI I DiGiToRuM arifes from the inner tubcrdt 
of the OS humeri, and from the upper part of tfafi 
ulna, and the middle of the radius ; then becom 
ing four ftrong tendons, pafles under the Ugan 
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Extensor aukicolaris or minimi cn 
GiTi is a partkn of the lail mufcle paiQng uodct 
the ligament in a difUnd cfaand. 

Extensor indicis arifcs from the middle of 
the ulna, and pafBi^ under the ligament of tbe 
carpus, is inferted with the cxtenfor communis ift* 
to the frae-fii^er. Tliis mufdc extends the fbre> 
finger fingly. I have twice feen it wanting. 

ABDDCTOR PRIMI DlGlTI, INTEROSSII, 
and ABDDCTOR MINIMI DIGITI, aic dght 

mufdeSj ODC for each fide of each finger. Ab- 
du^or primi digiti arifes fiom the firft bone of 
the thumb, and the fide of the metacarpal booe 
of the firft finger. The interofici arc three pair 
fitly divided into external and internal ; the exter- 
nal arile fiom the metacarpal bones, whofc fpjcci 
they fill up next the back of the hand ; the in- 
ternal arife fiom the fame bones in the tnfide 
of the hand. Abdudor minimi digit! ariJes fiom 
the tranfverfc ligament, and fourth bone of dx 
carpus J thefe mufclcs are inferted, two into the 
firfi joint of each iinger, and then pafiing oblique- 
ly over the tops of the fingers, are inferted into 
their lail bones ; they bend the firil joints, and ex- 
tend the two laft, as in holding a pen, and in ply- 
ing upon fome mufical inilmments. The abdnD> 
tors of the fore and little fingers, with the ibcood 
and fifth intcrollei mufcles afting, the fingers ae 
divaricated, and die other four afting bring them 
together, and thefe mufcles which divaricafie the 

fingers, 
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of the carpus, and from the beginnings of the tK6 
firft metacarpal bones, and is inferted into the 
whole length of the firft bone of the thumb, and 
tendinous into the beginning of the fecond ; the fc- 
iamoid bones of the thumb in fuch bodies as haiti 
them, lie in this tendon, where it pailes over d* 
joint. 

Flexor tertji internodii poLLicisa- 
rifes large from almoft all the upper part of the ra- 
dius, and becoming a round tendon pai&s under 
the ligamentum tranfverfale carpi to be inferted into 
the third bone of the thumb. This mufclc fingly 
afting, draws the thumb towards the metacarpal 
bone of the little finger ; but the laft mentioiKd 
mufcle ading with it, turns it toward the ton- 
finger. 

Adductor pollicis arifes from the carpos, 
and almoft the whole length of the metacarpal bone 
of the long finger, and is inferted into the begin- 
ing of the fecond bone of the thumb. This mul- 
cle naturally enough divides into two, and mj^ 
better be called a flexor than adduftor. 

Abductor pollicis arifes firom the fifth 
bone and ligamentum tranfverfale of the caipu^ 
and is inserted laterally into the beginning erf' the 
fecond bone of the thumb to draw it toward the 
fitditu. 

The mufctcs which bend the thumb aie moth 
lels than thofe which bend the fingers ; ncvathe- 
leis, the thumb is able to reiift all the fingers, 

merely 
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into towards the fternuni, and turns the hcc towaid 
the contrary {houlder. This, with its fellow, pdl 
tlie head and neck toward the breaft, and aft with 
a much longer lever upon each lower vertebra, thas 
they do upon the nixt above, and with more power 
upon any of thofe Joints than upon the head. TUs 
mufcle being inferted into the head, beyond tts 
centre of motion of the head with the firft vtr- 
tebra, has been fnppofed by leveral anatomifb 
to pull the head backward i but die palTing hd- 
yond Hgnifies nothing to that purpofc, unlels a line 
going through its axis would pa(s below the cen- 
tre of modon : and it is the more to be wondered 
how this miftake prevailed, if we confider that thii 
mufcle's being added to the extenfors of the head 
and neck, would make the force of that aiSioo a 
hundred times greater than that of the bcndcA 
And if this is not enough to convince, let any one 
lying on his back raife his head, and he will iooo 
feel this mufcle in adion; but bowing die head 
forward in an credt pofture will not lliew this, dd- 
lefs fome refillance is made to the head, bccaufe 
the centre of gravity of the head lying before the 
centre of motion, there needs no moK than a »- 
laxation of the extenfors, to bring the head fot- 
v'ard in that poihire. 

Rectus internus major ariles from the 
anterior part of the tranfverfe procefles of the third, 
fourth, fifth, and iixth cervical vertebrae j andfx^ 
iing over the two fupcrior, is inferted into a nx^ 

DcA 
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Rectus major posticus arifes from 
ipind procefles of the fecond vertebra of the neck, 
and is inferted broader into the as occipitis. It puU* 
the head back on the two firft vertebra, 

Rectusminor posticus arifes from the back' 
part of the firft vertebra of the neck, it having 
ipinal procefs, and is inferted below the former a^ 
to the iame bone to pull the head back on the fiiA 
vertebra. 

Obliquus superior arifes from thetranfvcrfi 
procefs of the firft vertebra, and is inferted into the 
OS occipitis and back part of the os tcmporis ncff 
the rectus major; either of thefe acting, afiift the 
rei^s lateralis on the fame fide ; but both togetbet 
pull the head back. 

Obliqjjus inferior arifes from the fpiiol 
procefs of the fecond vertebra of the neck, and il 
inferted into the tranfverfe procefs of the firft. Thii 
with its fellow alternately ailing, turn the bead 
with the firft vertebra in a rotatory manner on the 
fecond, whofe proceffus dentatus is the axis of dui 
motion. 

Interspinales colli are three or (oai pair 
of mufcles between the bifid procefles of the cervix 
cal vertebrae, which they draw nearer each oditf 
when the neck is bent backward. 

LoNGus COLLI arifes laterally from the bodio 
of the four fuperior vertebrse of the thorax, aol 
from the anterior part of the tranfverfe pi 
the 6ve inferior vertebrae of the neck, and U 
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Scalenus ariles from the tranfverfe procefibof 
the fecond, third, fourth, fifth, and fixth cervicd 
vertebrae. It is inferted in three parts, into the 
two uppermoft ribs, being thus divided for the 
tranfiniirion of the fubclavian veflels. This mufdc 
may bend the neck, but its chief ufe is to fappoit 
the upper ribs, which is neceflary to determine ihe 
coniratSion of the intercoflal mufcles that nwy, 
and a ligament could not have done this, becaufe 
of the various pofitions that the neck and back art 
liable to. 

Serratus superior posticus arife witha 
thin tendon infeparable from the rhomboides, from 
the fpinal procefs of the inferior cervical vertebra, 
and the three fuperior of the thorax, and is inferted 
into the fecond, third, and fourth ribs, immedi- 
ately beyond their bendings ; this, with the fiak- 
nus, fuftains the upper ribs, that they might not 
be puird downward by the depreflbrs of the rih 
in expiration, as the lower ribs arc upward in ID- 
Ipiration. 

Serratus inferior posticus arifts witha 
broad tendon, infeparable from that of the Utiffi- 
mus dorfi, from the fpinal proceflcs of the thnc 
fuperior vertebra of the loins, and two inicrior of 
the thorax, and is inferted into the tenth rib, but 
chiefly the ninth and eleventh : it pulls down the 
ribs in exfpiration. 

I NTERCosT ales are eleven pair on each fide, 
in the interftices of the ribs ; firom their fituatiom 

diilin- 
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iniotBd ioiD the lower put of cbe unwuDCM 
five infefior ribs. The innMle of tlui nnfid 
flat tendoD, fiom wlioioe the fleifay fifam 
and are difiribnted, like fadii finm a oenM 
drcmnfiscnoe. When this mnfiie ads aid 
oxiilriCb the thoiaz, and polb the ribs doiiiB 
and approaches toward a plain ; whidiadiaii 
neially pcrfermed to promote the geffion f 
fieccs. In laigjc inipirations, when the inMi 
lift up the ribs ^ widen the dioraz, this -1 
ads enough to brii^ itielf toward a pUn H! 
overcoining the force of the interooflals^ hf^ 
means the fareaft is at onoe widened and. la| 
ed: when it ads with the abdqpund mill 
draws the ribs nearer together, and oooflkif 
thorax, and the fuperior fixce of the^afad|i 
muicles thrufting the parts of the lower belly 1 
it, it becomes at the fame time convex uf 
and fhortens the thorax^ which occaiions the ] 
exfpirations ; or a£ting alternately with the 
minal muicles only, a more moderate inipi 
and exfpiration is made by (hortening and len{ 
ing the thorax only, which is what we diie 
when lying down ; or adting alternately wil 
intercoftals only, a moderate exipiradon and 
ration is cauied by the widening and narrowii 
breaft, which is what we are moil prone to 
ered pofition, the muicles of the abdomen a 
times being employed in fupporting the part 
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the ribs, it neither hindering the elevators froO 
railing the breaft ; nor the depreflbrs from thmftji^ 
it upward, by comprefling the parts contained 
the abdomen, though the breaft was full of air. 

Sacer sacrolumbalis, longissimm 
DoRsi, and sEMisPiNALis are all that portion 
of flelli betwixt the os facrum and the neck, which, 
feeing there is no membrane to diflinguifh it intt 
feveral mufcles, and that It is all employed in 
fame adtions, I ftiall give it the name of extcnfi* 
dorfi 6c lumborum, and defcribe it all as onB 
mufcle. 

Extensor dorsi et lumborum arifcsfrofll 
tlie upper part of the os facrum, the fpine of 
OS ilium, the back parts of the lowermoil veitchit 
of the loins, and remarkably from thofc ftrong 
dons which appear on their outfides. That part rf 
this mufcle, which is known by the name of lacn> 
lumbalis, is inferted into all the ribs near their artt- 
culations, with the tranfverfe procefles of the vet* 
tebrs, and into the tranfverfe procefs of the lift 
vertebra of the neck ; befidcs, as this paflcs c 
the ribs, it receives an origin from every rjb, it 
manner that cannot well be defcribcd. The porti* 
of this mufcle which arife from the ribs, and i 
inferted into other ribs above, will neceflarily daH 
the back part of the ribs nearer together, whic* 
muft always be done as the back extends, and io^ 
dependent of other adlions of the thorax. Ttf 
next portion of this mufcle, called longifllmus dor^ 
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moft lumbal vertebra. This, with ifs 6Slaw^ i&» 
ing alternately, allift the laft menticxied mdBMA 
niiing the ofla innominata in progccflion: or each 
ading iingly, while the lower limbs are not moved, 
inclines the body to one fide. ' t 

Intxrtransversales lumborum arefindl 
muicles ieated between all the tianiverie pioocfii 
of the vertebrsB lumborum, to bring them ocncr 
together. » 

Psoas parvus arifes laterally from the body 
of the firft lumbal vertebra, and the loweft oflhe^ 
back, and ibon becoming a finall tendon, is ioicr- 
ted into the os pubis near the ilium. It dtlicr af» 
fifls in bending the loins forward, or raifing the m 
inncHninatum in progrefiive motions. This mofib 
is often wanting. 

Psoas magnus ariies laterally fitxn the hth 
dies and tranfverfe proceffcs of die four fiiperior 
vertebrae of the loins, and the laft of the back, and 
is inferted with the following mufcle into the Icflcr 
trochanter. This bends the thigh, and when tbe 
pfoas parvus is wanting, this is larger. 

Iliacus internus arifes from the concave 
part of the ilium, and from its lower edgp, and 
pafling over the ilium near the os pubis, joins the 
former mufcle, and is inferted with it, to be cm- 
ployed in the fame adion. 

Pectineus arifes from theos pubis or pedinis, 
near the joining of that bone widi its fellow, and 
is inierted into tbe linea afpera of the thigh heme, 

four 
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a ftrong tendon into the upper part of the linea i& 
pera of the thigh bone, and alfo into the flat tan 
don of the fafcialis mufcle, which infertion into, of 
connedion with, that tendon raifes this muftle iar- 
ther from the centre of motion, and incicalcs ia 
ftrength. This extends the thigh, and both tbcfa' 
togedier being contraded, occalionally aflift the b* 
vatores ani in fupporting the anus. The brcaddi c( 
the origin and infertion of this mufcle is very ob* 
iervable, for by that means, though it Js the lare* 
eft mufcle in the body, it is neverihelefs right-li* 
ncd without one fibre comprefling another aar 
more than in penniform mufcles. 

Gluteus medius arifes from all the antcric 
part of the fpina and dorfum ilii, and under coit 
of the laft mentioned mufcle, and is inferred iniB 
the upper part of the great trochanter of the thi^ 
bone. This extends the thigh outward. 

Gluteus minimus arifes intirely under the 
former, from the dorfum ilij, and is infertcd 
the upper and anterior part of the great trtxhanttf 
and neck of the thigh bone to extend the thigh. 

Pyriformis arifes internally from the infide 
of the OS facrum, and growing in more than Wf 
its progreis into a round tendon, is infertcd into the 
upper part of the finus at the root of the gnat tro- 
chanter. This afrlfts fomewhat in extending il« 
thigh, but more in turning it outward. 

QuADRATUs FEMORis arifes from the obtnfc 
proceis of the ifchium, and is infertcd into the op* 
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linea afpera of the tliigh bone, and then coverii^ 
in an eipecial manner the vailus externus is infcrtd 
at the top of the tibia and fibula, and then procccdi 
to join the fafcia, which covers the upper part 
the mufcles fituate on the outfide of the tibia, a 
fiom which a great part of the fibres of thofe mufi 
cles ariie. About the middle of the leg it growl 
loofe, and is fo continued to the top of the i6at^ 
being connefted there and at the lower part of ihi 
leg, to the ligaments which tie down the tendoob 
This tendon, where it covers the vaftus extennsj 
receives additional traniVerfe 6bres, which run round 
the thigh, but are moft confpicuous on the outfid& 
This draws the thigh outward, and pafling 
the knee forwarder than its axis of motion, it 
help to extend that joint. 

Gracilis arifes from the os pubis clofc to tW 
penis, and is inferted into the tibia four or five fin- 
gers breadtli below the knee. This draws the th^ 
inward, and pafiing over the knee behind its ai» 
of motion, it will help to bend it. ' 

SarToRIUS arifes from the fore part of the 
fpine of the ilium, and thence defcending obllqufr* 
ly to the infide of the tibia, is there infcrted foitf 
or five fingers breadth below the joint. This it 
once helps to bend both tlie thigh and 1^, parti- 
cukrly the thigh, at very long levers; it diredtf 
helps to lift up the leg in walking up ftalrs, or lay- 
ing the legs acrofs like taylors. 

Semi- 
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the upper part of the fibula to bend the l(gp fpi 
the &ft head alio extends the tbig^ Tbfi tpiHN 
of this mufde makes the external hami^iyngj^ «kg 
the knee is bents and vhenwefitjdomi, thebiqe||| 
will turn the leg and toes outward, aiid the iffl^ 
(endinofus and femimembranofiis will tiim dw 
Inward. 

PoPLiTEUs arifes from theoutier apopIurfiBflf 
the OS femoris^ and thence running obliqiif^ i% 
ward^ is inferted into the tiUa immcdigt% b^Of 
its head This afliib the flexors, and dam Ar 
tibia toward the outer apof^yfis of tbp thq|||lia||B^ 

Rectus TisiiB arifes with a tendon i^lfp dvi 
upper part of the acetabulum of the os' ^nTnWff^ 

■■AAA , T ■ - '■■'!" ■ • 

tum, and by another tendon, which is a fist of Sf 
gament to this, from a proceflliis innnminatm of dpf 
iliiun below its fpine forward, and is iofotpi tor 

gether with the three following mufdes into tbe 
patella. It bends the thigh and extends the tibia. 

Vastus externus arifes from the anterior 
part of the great trochanter and upper part of the 
Jinea afpera of the thigh bone, and is inierted ioio 
the upper and external part of the patella. It ex- 
tends the tibia. 

Vastus internus arifes from theinneraod 
lower part of the linea afpera, and is inierted into 
the upper and inner part of the patella, to extend 
the tibia ; and the fibres of this mufcle being ob* 
lique, it keeps the patella in its place, the otbtf 
mufcles lying in the dire(5lion of the os iemoriSi 

which 
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han the os calcis, and that the expan6on 
;e when the mufcle is wanting, which is i 

lom, I cannot be of that opinion. 

Gasterocnemius internus ariles fromtk 
upper part of the tibia, and one third of the 
bula below the popliteus, and is inferted with di; 
two foregoing mufclcs by a ftrong tendon into 
upper and back part of the os calcis. This mufil 
only extends the tarfiis. 

Tibialis anticus arifes from the upper 
exterior part of the tibia, and is inlerted Utcnt^ 
into the OS cuneiforme majus of the tarfus, and t^ 
a fmall portion of its tendon into the metacaipd 
bone of the great toe. This bends and turns ^ 
tarfus inward. 

Tibialis posticus arifes firft by a finall 
ginning from the upper part of the tibia betwota 
that bone and the fibula, then pafiing between the 
bones through a perforation in the tranfvcrlc li^- 
ment which connefts thofe bones, it takes othtr 
beginnings from the upper and middle part of the 
tibia, and from the middle of the fibula, and tht 
ligament betwixt the tibia and fibula ; then grow- 
ing a round tendon, pafles under the inner ancle, 
and is inferted into the lower part of the os nan* 
cularc, and into the os cuneiforme majus. Thit 
extends and turns inward the tarfus. 

Peronexts longus arifes from the upper ai 
outer prt of the fibula, and growing a tendon to- 
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paffing under the inner ancle, is infcrted into the 
under fide of the lafl: bone of the great toe. Thii 
extends the tarfus at a longer lever than h bcndl 
the toe. 

Flexor brevis and adductor pollic(1 
are the fame mufcle, arifing from the two IdTrf 
oSa. cuneifbrmia and os cuboides and catcis. Tbef 
are infcrted into the oHk fefamoidea, which arc tfca 
by a ligament to the firfl bone of the great toe, 
reckoning only two bones to the great toe. TisSt 
mufcles bend the great toe. 

Abductor pollicis arifes pretty largely fitnC 
the inner and back part of the os calcis, and by i 
fmaller beginning from the os navicularc; thence 
pafling forward contiguous to the os cuneifbnUft 
majus, pafles by the external fefamoid bone of the 
great toe to its infertion into the firft bone of the 
great toe. This mufcle is lefs an abduflor than t 
flexor poUicis pedis ; it alfo very mach helps to con- 
flrift the foot lengthways. 

Transversalis pedis arifes from the lowef 
end of the metatarfa! bone of the toe next the \c^ 
and is infertcd into the internal iefamoid bent 
This truly is an addudlor of the great toe, and help 
to keep the conftriifture of the bottom of the foot 

Extensor DiGiToftuM pedis LONGUsaik 
fes acute from the upper part of the tibia, and ficrt 
the upper and middle part of the fibula and 1^ 
mem between thefe bones ; then dividing into fi« 
tendons, four of them are infertcd into the fccort 
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bone of each leffer toe, and the fifth into the be- 
pnmng of tlie metatarfil bone of the leaft toe, and 
fometimes by a (mall tendon alfo into the litde toe. 
This laft portion for the moft part is feparate from . 
its beginning, and may be accounted a diilindl muf- 
cle. The four firft tendons only of tliis mufcle ex- 
tend the toes, but all five bend the tarfus, and that 
with a longer lever than any of them bend a toe. 

Extensor digitorum brevis arifes toge- 
ther with the extcnfor pollicis brevis from the os 
calcis, and dividing into three Cnall tendons, is in- 
ierted into the fecond joint of the three tees next 
the great one. The long extenfors of the toes ferve 
not only to extend them, but alfo contribute to 
the bending of the ancle, which motions are ufu- 
ally performed together in progrcfTion; but the 
(hort extenfors arifing below the ancle, extend the 
toes only j and when the long extenfors are em- 
ployed for that adion only, the extenfors of the 
tarfus muft atS at the fame time, to prevent the 
bending of the ancle. This is the reafon why the 
toes have need, though their motions are lels, of 
more extenfors than tJie fingers. 

Flexor brevis or perforatus arifes from 
the under and back part of the os calcis, thence 
pafSng toward the four lelTer toes, divides into four 
tendons which are inferted Into the beginning of 
the fecond bone of each of the lelTer toes. Thefe 
tendons are divided to let through the tendons of 
the following mufcles. 

Flexor 
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Flexor longus or perforans arifes from 
the back part of the tibia, above the infertion of 
the popliteus, and part of the fibula ; thence dcf- 
cendiiig under the os calcis to the bottom of 
foot there becomes tendinous, often croffes, and, 
in moft bodies comnitinicates with the flexor fc 
gus pollicis pedis ; then it divides into four tendons,' 
which pafs through thofe of the flexor brevis and 
arc inferted into the third bone of the four Id- 
fer toes. This mufcle alfo extends the tarfus. Tbe 
lecond begiiuiing of this ninfcle arifes from the os 
calcis, and joins the tendons where they divide 
This portion only bends the toes j and feeing tbe 
flexor longus of the toes will, when it a&s alcoc, 
extend the tarfus as well as bend the toes, this pot- . 
tion, like the fliort extenfors of the toes, feanspur- 
pofely contrived to bend the toes alone. 

LuMBRiCALEs arife from the tendons of the 
perforans, and are inferted into the firft bone of 
each of the lefler toes which they bend. 

Abductor minimi digiti pedis arifobf 
the perforatus from the os calcis, and being part of Jl 
inferted into the metacarpal bone of the leaft toe, 
it receives another beginning from the os cuboids^ 
and is inferted into the firft bone of the leaft vx, 
which it bends and pulls outward, and very mudl 
helps to conftrift the bottom of the foot. 

Abductor secundus minimi oigiti 
under the former mufcle from the metatarialfaoM 
and is inferted into the little toe, 

Imtii 
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Interossei are feven mufcles which lie like 
thoie of the hands, and afiie like them from the 
metatarfal bones^ and are inferted like them into the 
hft joints of the four lefler toes, and being in their 
progrefs attached to the tendons which extend the 
fccood joints of the toes, they will extend both thefc 
fiats. Thefe mufcles may be fitly divided into ex- 
ternal and internal, the internal alfo bend the firfl: 
j(»nts, as do all the interofiei in the hand, but here 
Ac outer ones extend the firft joints ; and if we con- 
fider that the firft of thefe mufcles is analogous to 
Ac abdudor indicis of the hand, and that the ab- 
ixiStoc minimi is alike in both, we find that the 
muicles to move the fingers and lefier toes fideways 
arc alike in number, though this motion of the 
toes is in a manner loft from the ufe of (hoes. The 
mttfdes that bend or extend the laft joints of the 
toes will alfo move the fecond and firft, and thofe 
that move the fecond will alfo move the firft, as 
they do in the fingers. 
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TAB. XL 

1 Mufculus frontalis. 

2 Temporalis. 

3 Orbicularis. 

4 The parotid gland, with its du<^ which paflcs 

through the buccinator. 

5 Mafloideus. 

6 Zygomaticus. 

7 Elevator iabii fuperioris proprius. . 

8 Elevator labiorum communis. . 

9 DepreHbr labiorum communis. 

I o Sphindter oris. 

I I Depreflbr Iabii inferioris |noprius. 

12 Buccinator. 

13 Stemo-hyoidei. 

14 Coraco-hyoideus. 

15 Maftoideus. 

16 Trapezius. 

17 Pedloralis 

18 Deltoidcs. 
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1 Trapemus. 

2 Ddtiudcs. 

3 Infia fpinatus fca|nilcr 
'4 Teres major. 
\J Rhomtxudes. 

6 Latiilimtis dorfi. 

7 Glubn. 

8 ObUqiius'tjercendcnsabdi 
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.^Muiculus ddtddes. 
*riceps extenfbr cuUti. 



Ixtenibr carpi radialis primus. 
(or carpi radialis (ecundus. 
^krfixtenlbr carpi ulnaris. 

X^lexor carpi ulnaris. 

iDdtoides. 

Sleeps GcxGC cubiti. 

Sradiisus intemus. 

TricqK extenfbr cubiti. 
. Supinator rad^ longus. 
( Extenfores carpi radiales. 
V Extenfbr communis di^torum. 
5 Extenfbr carpi ulnaris. 
i6 Fkxor carpi ulnaris. 
17 Anconasus. 
iS ExtenfcH* poUicis primus. 
19 Ebctenfbr pollicis fecundus. 



TAB. XV. 






.■*' 



( ii6) 
TAR XVI 
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1 Mnibilus ddtoides. '.: • : C '^^^^ 

3 Bfaseps flexor cafaitL .-j^l^ 

4 Trioqs extcnibr cubitL . -J. •; 

5 T!KfiaciateiidiiKi&c£ibeV^ 

6 Safunatar radii ^Wg^ 

J Flexor caqpi radiali$. . ^ 

8 Ghitaeus. ' ^» 

Vaftus eztermis. ' .! ' . 

ID Biceps fanoris. 

II SemitendinQfus. 
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14 Sofaeus. 
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TAB. xvn. 

1 Mufculus abdudor poUicis. 

2 Adduftor poUicis. 

3 Flexor brcvis. 

4 Quadratus feu palmaris brcvis. 

5 The ftrong ligament of the caqws that 

binds down the tendons of the flexors ot 
the fingers. 

6 Abdudlor minimi digiti. 

7 A probe under the tendons of the pcrfijT^' 

8 A probe under the tendons of the perform***' 

9 Lumbricales. 

10 Perforatus. 

1 1 Flexor carpi radialis. 

1 2 Flexor carpi ulnaris. 
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TAR xvm. 

t Tendo achilles. 

2 Tbssi part of the aftragalus which ardculates 

with the tibia. 

3 The tendon of the tibialis anticus. 

4 The tendon of the extenibr pollicis pedis 

longus. 

5 The tendons of the extenfor digitorum com« 

munis. 

6 Eztenfbr pollicis pedis brevis. 

7 Extenlbr digitoram brevis. 

8 The union of the tehdons of the extefiibr 

longus and the extebibr brevis* 



R TAB. XIX. 



\ 



TAB. XX. 

This table is done after the fonous ftatue of 
tlcrculcs and Antaus. The mufcles here exhibi- 
ted being all explained in the other plates, the fi- 
gures are onuttcd to prcfcrvc the beauty of the 
plate. 
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BOOK III. 

P CHAPTER I. 

Of the external parts J and common integuments. 

rH E vulgar names of the external parts of 
the human body being fufficiently known 
for the defcription of any difcafe or ope- 
ion ; I fiiall only defcribe ihofe which anatomifts 
ve given for the better undcrftanding of the fub- 
DEained parts. 

The hollow on the middle of the thorax, un- 
r the breafts, is called fcrobiculus cordis: the 
iddle of the abdomen for about three fingers 
Eadth above and below the navel, Is called regio 
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umbilicalis ; the middle part above this, epigj- 
ftrium ; on each fide of the epigaftrium, under the 
cartilages of the lower ribs, hypochondrium; and 
from below the regio umbilicalis, down to the 
offa ilia and ofla pubis, hypogaftrium, 

CuTicuLA or SCARF SKIN is that thinlnfcn- 
Cble membrane which is railed by bliftcrs in living 
bodies. It is extended over every part of the true 
ikin, unlefs where the nails are. It appears to roe 
in a microfcope a very fine finooth membrane, on- 
ly unequal where the reticulum mucofum adhacs 
to it. Lewenhoeck, and others, iay it appears 
fcaly, and compute that a grain of (and of die 
hundredth part of an inch diameter, will cow 
two hundred and fifty of thefe fcales, and thit 
each fcale has about five hundred pores ; fo than 
grain of fand will cover 1 2 5000 pores thro' which 
we perfpire. Its ufe is to defend the true ikin 
that it may not be cxpofed to pain irom whatever 
it touches; and alfo to prefcrve it from wearing-" 
it is thickeft on thofe parts of the bottom of the 
foot which fuftain the body, and in hands much 
ufed to labour, being fo contrived as to grow the 
thicker the more thofe parts are ufed. In fcorbu- 
tic diforders the cuticula will fometimes becanc 
fcurfy and full of little ulcers, which arc apt to 
remain even when the caufe is taken away, but tf* 
cuticle being taken off by a blifter, the new co6- 
(le will be found; and though the cutis is aSeOA 

mi 
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«id full of little tumors, the difcharge of the bli- 
Iter will often cure them alfo. 

Between this and the true ikin is a fmall 
quantity of flimy matter, which was fuppofed by 
Malpighi and others, to be contained in proper 
reffels, interwoven with one another, and there- 
ibre by them named reticulum mucofum. It is 
moft confiderable where the cuticula is thickeil, 
and is black, white, or duflcy, fuch as is the com- 
pladon; the colour of this and the cuticula being 
the only difference between Europeans and Afri- 
cans or Indians, the fibres of the true ikin being 
wlute in all men ; but the florid colour of the 
cheeks, is owing to the blood in the minute vef- 
fds of the nUn, as that in the lips to the vefTels in 
llie mufcular flefli ; for the cuticula being made of 

Eanentitious matter, has no blood vefiels. 
PTis, or TRUE SKIN, IS a very compad, 
g, and fenfible membrane, extended over all 
the other parts of the body, having nerves termi- 
nating fo plentifiilly in all its fuperficies, for the 
fenfe of touching, that the fineft pointed inftru- 
ment can prick no where without touching fome 
ofthem. Thefe nerves are faid by Malpighi 
M«i others, who have examined them carefully, to 
terminate in fmall pyramidal papilla: ; neverthelefs 
it feems that a plain fuperficies of the ftin is much 
fitter and more agreeable to what we experience of 
this fenfation ; for a plain fuperficies expofing all 
ftc nerves alike, I think would give a more equal 
fenfation. 
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fenfation, while nerves ending in a pyramidal p»* 
piUa would be exceeding fenlible at the vertex of 
that papilla ; and thofe at the fides and round ihc 
bale, which would be far the greatefl part, would 
be the leaft ufeful. Immediately under the flan 
upon the {hin bone, I have twice fcen litde tumors, 
Ids tlian a pea, round and exceeding hard, and (o 
painful that both cafes were judged to be cancerous; 
they were cured by extirpating the tumor: but 
what was more extraordinary, was a tumor of thii 
kind, under the /kin of the buttock, finall as i 
pin's head, yet fo painfull that the leaft toudi 
was xnfupportable, and the fkin ibr half an indl 
round was emaciated ; this too I extirpated, wuh 
fo much of the fkin as was emaciated, aod 
fome fat. The patient, who before the opcrMJoft 
could not endure to fet his leg to the ground, DM 
turn in bis bed without exquifite pain, grew im* 
mediately eafy, walked to his bed without ai^ 
complaint, and vras foon cured. 

Glandule MiLiAREsare fmall bodies Hb 
millet feeds, feated immediately under the fkin ii 
the axillas ; and are faid to have been found uodcf 
all other parts of the fldn, where they have 
looked for with microfcopes. TTicfc glands art 
iiippofed to feparate fweat ; which fluid was thought 
to be only the materia perfplrabilis flowing in ^ 
greater quantity, and condenfcd, 'tillSANCTORi 
afTurcd us that it is not fo, and that more of th 
materia perfpirabilis is feparated in equal 



1 times thM 
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£ fweat 5 of the former, he fays, ufually fifty two 
ounces a day in Italy, where his experiments were 
made, and of the latter not near fo much in the 
moft proiufe fweats ; which feems to favour the 
opinion of the exiftence of thefe glands: but 
nAocver reads Mr. Hales's experiments will 
find, that what Sanctorius accounted for 
by an imaginary infenfible perfpiration, different 
fiom that which in the greateft degree produces 
fWcat, is really made by the -lungs in refpiration, 
and is ten times more than all the ordinary per- 
^tion through the cutis, and feems to be but 
tbc fame kind of fluid difcharged both ways 3 for 
whenever it is interrupted through the flcin in 
cold weather, then the lungs are overcharged, 
irfiich occaiions coughing to get rid of it, which 
in a greater degree is an afthma. Hence too it is 
that thofe who perfpire moft in the fummer, are 
moft fubjeifl to afthmatic diforders in the winter ; 
and moft of all fo, when the air they breathe is ful- 
fcft of vapour, and therefore leaft capable of con- 
veying this matter from the lungs. That this kind 
of perfpiration is very great, is fufficiently ftiewn 
by breathing upon glafs, or any thing that is fmooth 
and cold. 

Membrana adiposa is all that membrane 
immediately under the fkin, which contains the 
&t in cells ; it is thickeft on the abdomen and but- 
tocks, and thinneft neareft the extremities; and 
where the mufcles adhere to the fkin, and on the 
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penis, little or none : it contributes to keep the in* 
ner parts warm, and by filling the interftices d 
the mufcles, renders the furface of the body finooth 
and beautiful, and may ferve to lubricate ibeir iiir- 
£iccs. Whether the decreafe of fat wliich often 
follows labour or fickacfs, proceeds from its beinj 
reaiTumed into the blood vellels, or whether ic li 
conflantly perfpiring through the Ikin, ant! the 
leflening of its quantity is from tiie want of a fup- 
ply equal to its confumption, is with mc a matter 
of doubt, though the former opinion I know %t- 
neraliy prevails. The cells of this membrane ccO' 
municaie throughout the whole body lb much, 
that from any one part, the whole may be ffllU 
with air. I have feen two cafes where the wioi* 
pipe being cut, and the external wounds bang 
clofely ftitched by injudicious liirgcons, the aif 
that elcapcd at the wound of the wind-pipe gci- 
tmg into the cells of the membrana adipofe, bkw 
up the upper part of the body like a hhMo* 
The like accident I liave ieen from a brokfli 
rib, where, I fuppofe, the end of the rib Ifii 
pricked the lungs ; all thefe perfons died. In 6* 
cells tlie water is contained in an anafarca, wiuii 
from its weight, firft fills tlie depending paft^ 
as the air in the former cafes did the upper puts; 
and when thefe cells are very full, the water fifr 
■quently palles from them into the abdonKn, i» 
after tapping, though the limbs were ever fo iel^ 
they will aknoil empty themfelves iu one n^U't 

liioe* 
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Tliis membrane is the ufiwl ieat of im- 

mations and boyls, in both which nature, 

cmipted, always corrodes a hole in the {\6n, 

whence we may learn that the beft way 

xming any impollumation is by a hole, and 

too as near the time of its breaking natu- 

as may be, that nature may make the ut- 

fldvantage of the difcharge. There is fome- 

. a large kind of boyle or carbuncle in this 

ibrane, which firrt makes a large flough and a 

ber of fmall holes through the fkin which- in 

mortifies and cafts off, but tlie longer the flough 

ffered to remain the more it diicharges, and the 

advantage to the patient ; at the latter end of 

h cafe the matter has a bloody tinfture, and 

ioiis finell, exadly like what comes from ulcer* 

le liver ; and both thefe cafes are attended with 

urine as in a diabetes. 

AMMA, the BREASTS, fccm to be of the 
ftrufture in both fexes, but largeft in women, 
'breaft is a conglomerate gland to feparate milk, 
its excretory dudls ; which are capable of very 
diftention, tending toward the nipple, which 
hf approach, they unite, and make but a few 
at their exit. There are to be met with in 
t% inftances attefted of mens giving fuck, when 
bavc been excited by a veliement delirc of 
it: and it is a common obfervation, that 
will flow out of the breads of new born chil- 
both male and female. 

S a The 
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The breads and uterus in women, tbe taofff^ 
mouth, and penis in men, and the eyes in dip 
dren, are the parts moft fubje£t to canocn; jtt 
there is no part where this difeafe has not fixnc- 

times fixed. It is a matter of diipute amoi^ fixne 
furgeons, whether cancerous tumors (hould ever be 
extirpated or not, though it is certain none of tbcfc 
ever were cured without, and bdng extirpatodi 
there have been many. The objedion againft adr* 
pation is this, that the operation often provokes dK 
part which otherwife might lye quiet : but I do 
not think this is true; in defperate cafes, where 
we cannot extirpate, we find the befl remedy ii 
plentiful bleeding (which alfb is natures laft icfix^ 
gentle conflant evacuations by flool, and a vqeHh 
ble diet 3 and though phyfic never cures while die 
tumor remains, yet after extirpation it is ha^ 
ufeful, and even the worft conflitutions have fboc- 
times been brought to their primitive flatc. An 
eminent furgcon in the city having a patient wiA 
a cancerated brcaft, extremely large, and fo modi 
ulcerated that the flench of it was infupportabic; 
flie infifled upon the extirpation againfl all advkc, 
with no other hopes but to be delivered from the 
offenfive fmell. Some time after the operation d)C 
wound looking extremely fordid, he fprinkled it 
all over with red mercury precipitate, which put 
the patient into a high falivation, upon which d>e 
breaft grew clean and healed, the patient recover- 
ed, and, contrary to all expectation, lived many 

yeaf^ 
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jean in good health. From tliis accident I learnt 
the ufcfulnefs of lalivating after extirpating cancer- 
ous tumors, though nothing is more hurtful be- 
fore. In the extirpation of a breait and all other 
tnmors, as much fkin as is poffibie (liould be fa- 
I, for the lofs of a great deal of fkin is fufficient 
nuke an incurable ulcer in the moil healthful 
if, and much more fo in a bad conftitution. 



CHAPTER II. 

Of the membranes in general, 

V E RY diftin(a part of the body is covered, 
J and every cavity is lined with a fingle mem- 
whofe thicknefs and ftrength is as the bulk 
the part it belongs to, and as the fridlion to 
lich it is naturally expofed. 
HOSE membranes that contain diftinft parts, 
the parts they contain together, and render 
their furfaces fmooth, and lefs fubjeift to be lace- 
rated by the actions of the body ; and thofe which 
line Cavities ferve to render the cavities finooth and 
fit for the parts they contain to move againft. 

The membranes of all the cavities that contain 
(i^d parts, arc ftudded with glands, or are provi- 
ded with veflels, which feparate a mucus to make 
^ parts contained move glibly againft one another, 
Md not grow together j and thole cavities which 
"Tcapofcd to the air, as the nofe, ears, mouth, 

and 



144 SALIVARY GLANDS. 
gland filled by an injeflion into the dudt of die 
fiibmaxillary gland; but Morgagni and othta 
fliew, that the dufts of this gland enter the moud* 
dire<Sly from the gland in feveral places near ihtf 
grinding teeth. 

ToNsiLLA is a globular- gland about the bignefi 

of a hazel nut, fituate upon the pterygOTdeus inter- 

nus mufcle, between the root of the tongue an! 

the uvula. It has no dufl continued from it, baC 

empties all its fmall duifts into a linus of its own, 

which finus, when the gland is inflamed, may efr 

fily be miftaken for an ulcer. This gland with iti 

fellow, diredt the mafticated aliment into the ^ 

rynx, and alfo ferve for the uvula to fhut dowB 

upon when we breathe through the nofc. Thcj 

are comprefled by the tongue and the aUmcnt,wha/ 

the former raifes the latter over its root, and the* 

by opportunely emit their faliva to lubricate ih* 

food for its eafier defcent through the pharynx, h 

fchirrous tumor of either of thefe glands is a eun 

mon difeafe, and it admits of no remedy but O 

tirpatjon. The beft way of extirpating than, i 

I think, by ligature: if the gland is finall at ll 

ij' bafis, the ligature may be tied round it, vrhiA 1 

I have often performed by fixing the ligature to thf 

■ end of a probe bent, and fo drew it round tl* 

n gland, and tied it ; and in a few days the ^iiA 

I dropped ofl^: but meeting with other cafes of ttii 

I kind, where the bafis of the gland was too large f* 

I tie, I contrived an inilrument like a crooked neeft 
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ftt in a handle, with an eye near the point 3 I 
Amftthis infbument, with a ligature into it through 
Ac bottom of the gland, and then taking hold of 
Ac l^ture with a hook, I drew back the inftru- 
ncnt; then drawing the double ligature forwards, 
I divided it, and tied one part above and the other 
hdoWy in the fame manner that I did to extirpate 
put of the omentum in the cure of an hernia, and 
Ais focceeded as well as the former : See the plate 
at Ae latter end of this book. 

Pressure upon the furface of a gland very 
wkA promoting the fecrction that is made in it, 
Aefe glands are fb feated as to be prefled by the 
bwtr jaw, and its mufclcs, which v^dll be chiefly 
at Ae time when their fluid is wanted ; and the 
fee with which the jaw mufl be moved, being 
as Ac drinefs and hardnefs of the food mafticated, 
tfc fecrction from the glands depending very much 
^ that force ; it will alfo be in proportion to the 
drinefs and hardnefs of that food which is neceflary j 
fcr all food, being to be reduced to a pulp, by be- 
i^ txoke and mixed with faliva before it can be 
^allovred fit for digeflion, the drier and harder 
feods needing more of this matter, will from this 
Jncchanifm be fupplied with more than moifter foods 
in about that proportion in which they are drier 
and harder ; and the drier foods needing more fa- 
Rva than moifter, is the reafon why we can eat 
Jc6 and digeft lefs of thefe than thofe. What 
^tity of faliva thefe glands can feparate from 

T the 
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the blood, in a g^ven time, will be hard todelBr* 
mine, but in eating of dry bread it cannot be k& 
than the weight of the bread ; and many men, 
in a litde time, can eat more dry bread than twkt 
the fize of all thefe glands; and fbme, that are not 
ufed to fmoaking, can fpit half a pint in the finoaking 
one pipe of tobacco ; and fome men in a ialivatioo, 
have ipit, for da}'s or weeks together, a galloD m 
four and twenty hours -, and, yet I believe, aU tbde 
glands put together, do not weigh more than four 
ounces. 

Th £ membrane which lines the mouth and pflh 
lite, and covers the tongue, is every were bdct 
with linall glands, to aiFord ialiva in all parts of 
the mouth to keep it moiil ; for thofe more remote 
are chiefly concerned in time of maftication. Thefe 
fm;ill glands have names given them according to 
their relj^clive fituationr, as buccales, labiales, lin- 
giialcs, t-iuciaks, p^iLitiihr, gingivarum, and mii- 
Lires. 

A GLAND is cliicny cciripoicd of a convolu- 
tion ot one or more arteries of a confiderable len^, 
from whoic Tides ariie valt numbers of excretory 
tii:^:s, as the Lictcdls arile from the guts, to receive 
i:i cacli gUnd tiieir pro^^er juices, as the lacteals do 
tlie clivlc ; and thou'^h the hrj^er fecretions are made 
by viiiblc gLnds, yet uncon vol ved arteries may alio 
have excretory duels for the fame purpoie. And 
tliis way, I imagine, fccretioriS are made from all 
tJie membranes that line cavicies, and fome others. 

There 
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There alfo arife from thefe arteries lymphatic vcl- 
fdj, whofe life feems to be to take off the thinneft 
pan of" the blood, where a thick flaid is to be fe- 
oeted, feeing they are found in greateft plenty in 
fuch glands as feparate tlie thickeft fluids, as in 
the lefticles and liver ; and it is obfervabLe that 
where the thickeft fecretions are made, tlie velocity 
of the blood is the leaft, as if it was contrived to 
give thofc feemingly more tenacious parts more 
time to feparate from the blood. The arteries that 
compofe different glands are convolved in different 
manners; but whether or no their different fecretions 
depend at all upon that, I doubt will be difficult 
lodifcover. The excretory dudts arife from the 
arteries, and unite in their progrefs as the roots of 
Ireedo from the earth, and as different trees, plants, 
fruits, and even different minerals, in their grow- 
ing, often derive their dirtini5t, proper, nutricious 
juices from tlie fame kind of earth ; fo the excre- 
lofy dufls in different glands, feparate from the 
iame mafs of blood their different juices : But what 
ihcfc different fecretions depend upon, whether the 
ftnifturc of the parts, or different attraftions, or 
what clfc, we have no certainty about, tliough 
tliis fubjcfl has employed feveral ingenious writers. 
For my own part, from the great fimplicity and 
uniformity ufually fecn in natures works, I am 
nioft inclined to diink different fecretions arife from 
Cerent attraftions, feeing that in plants and mine- 
rals there feems to be no other way. 

CHAPTER 
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midw^fintiry. 



PERITONEUM is a mcalniie «U|| 
lines the whde cavity of the ahd o n w. fc 
contains the liver, ipleen, omentum^ flomadi^fri^ 
and meientery, with all tfaeir vcfiek and ^hIk 
the u(^ part of it is no other dianlke |«p9 '^ 
menibrane of the diaphragm, for UiCfB is JVMM 
reaibn to call that, part of the poilowiiait A0 . 
there is for calling the membrane ^od die t£ttM§k \ 
of the diaphragm part of the pkwa gr i ' ^"^ ^ 
num. The fore part next the miifides of 
domen, and their tendons may be divided : 
laminae, yet, I think, anatomifls in dcfiiSipgiAl 
duplicature or- laminae of the pcritancuin hvtMl 
always meant this divifion, but have takco AMB* 
dons of the tranfverfe mufcles for the outer bnim^ 
and confidered the other as one membrane, fixiqK 
that it is between thefe tendons and the peritooemn 
that the water is found in that kind of dropfy ivbicii 
is called the dropfy in the duplicature of the pen- 
toneum. Upon the loins the inner furface cd^ • 
fmooth, and the outer part a fort of loofc intan' 
brana adipofa, in which are contained the atftti 
vena cava, vala fpermatica, and pancreas, iriA 
other parts of lefs note. The middle of the {)»• 
toncum upon the loins is joined to the mcfcnwy 

ia 
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n fuch a manner, as makes fome account it a pro- 
iu^n of the peritoneum, and fome part of the 
ittmal membrane of the duodenum, becoming 
me membrane wldi the inner or fmooth lamina of 
he peritoneum, and part of the re(5tum is covered 
D die lame manner ; but the kidneys and bladder 
if urine are contained in a diilindt duplicature of 
Us menUwane. The dropfy of the peritoneum 
1^ be diftinguilhed by being leaft prominent a- 
the navel, for there the tendons and the peri- 
im will not feparate ; and the water, in thofe 
Uhavedifledtcd, had made tlie parts where it was 
ihined as foul as any ulcer; therefore none of 
I pfefume, could have been cured by opera- 

foR the umbilical veflels, fee chap. Of the fee- 
is. For the proceiTus vaginalis, chap. Of the parts 
■generation in men. 

Omentum, or cawl, is a fine membrane 
idcd with Bit, fomewhat like net-work : It is 
hiated like on the furface of the fmall guts, and 
dembles an apron tucked up ; its outer or upper 
art, named ala fupcrior, is conne(3:ed to the bot- 
wi of tlie ftomach, the fpleen, and part of the 
«c(Unum duodenum; and thence defcending s 
ittlc lower than the navel, is refleded and tyed to 
heinteftinum colon, the fplecn, and part of the duo- 
bum; this laft part is called ala inferior; and the 
pace between the als is named burfa. Tliis cavi- 
y is vtiy diftiad in moil brutes, but feldom fo in 
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men. Sometimes both oIeb are tyed to the livtr, 
and, in difeafed bodies, to the peritoneum. Its uie 
is, to lubricate the guts, that they may the better 
perform their periftaltick motion. Malpighi dcfcribei 
adipofe duds in this membrane to carry the fei from' 
the cells into the vena portx, and thinks it a natf- 
fary ingredient in tlie bile. In dropfies of the ab- 
domen, and in perfons who from any other aufe 
have died tabid, it is generally rotten and decayed] 
and fometimes the guts in thefe cafes adhere to o« 
another : But whether thefe adhefioas proceed from 
the omentum's cealing to perform its office, or from 
the periftaltick motion of the guts, being long dit 
continued through abflinence, or both, I cannot de- 
termine. 

Ductus alimentalis, is the (cfopl^w, 
ftomach, and guts, viz. duodenum, jejunum, ilt- 
um, colon, cEcumorapcndiculavermiformis, lod 
redum. 

OESOPHAGUS orguUct, is the beginning of the 
alimentary dud ; its upper part is wide and open, 
fpread behind the tongue to receive the mafticatoi 
alimented ; it begins from the bafis of the fcull nor 
the proceflbs pterygoides of the fphenoidal bone, 
then defcending becomes round, and is called f^ 
nalis gulx ; it runs from the tongue clofc to tte 
fpine, under the left fubclavian blood vcflcls, iflW 
and through the thorax on the left fide, thcnpicrdng 
the diaphragm, it immediately enters the ftoroacb. 
It is compofcd of a thin outer coat, which ii 1* 

moic 
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more than a proper membrane to the middle or 
mufcular coat. The middle coat is compofed of 
longitudinal and circular mufcular fibres, but chief- 
ly circular, abundantly thicker than the fame coat in 
the guts J becaufe this has no foreign power to af- 
fift it, as the guts have, and becaufe it is necel^ry 
the food fhould make a ftiorter ftay here than there. 
The inner coat is a pretty fmooth membrane, befet 
witli many glands, which fecrete a mucilaginous 
matter, to defend this membrane, and render the 
(iefcent of the aliment eafy. 

Ventriculus, the flomach, is Ctuatcd under 
the left fide of the diaphragm, its left fide touch- 
ing the Ipleen, and its right is covered by the thin 
edge of the liver ; its figure nearly refembles the 
jwich of a bag-pipe, its left end being mod capa- 
cious, the upper fide concave and the lower convex ; 
ithas two orifices, both on its upper pait : the left, 
through which the aliment paffes into the ftomach, 
is nam.ed cardia ; and the right, througli which it 
is conveyed out of the flomach into the duodenum, 
is named pylorus ; where there is a circular valve 
which hinders a return of aliment out of the gut, 
but does not at all times hinder the gall from flow- 
ii^ into the fi:omach. 

The coats of the flomach are three; the ex- 
ternal membranous, the middle mufcular, whofe 
fibres are chiefly longitudinal and circular, the in- 
ner membranous, and bcfet with glands, which 
fcparate a mucus. This laft coat is a^in divided 

by 
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tiy aiutotnilk mm 2 fourth^ which they caSxi 
As the mulcular coat of the ftomach co 
fffin w coot lalls into folds, which inc 
ikaxiacfa Ideas, andoonlbquently retard the :^ianl 
moft when the (kxnach is nearejl: being empty. 

The manner in which digeition is perforriel 
has bctn matter of great controverfy. The anda* 
generally fuppofed the food concofled by a fermoh 
btton in the Jlomach : But the mcxlems moK p- 
nerally attribute it to the mufcular force of the Ao* 
mach; which Dr. Pitcairne has con^nitcdtt 
be equal to a hundred and (e\-enteen thoufaiid inJ 
eighty eight pound weight, to which being added 
the abfblute force of the diaphragm and abdonuid 
mufcks (but for what reaibn I am at a I0I5 to coo- 
ceive, when lb Imall a part of that force can be a- 
eited this way) the fiun xhea wiU be more duo 
twTce as much ; a force indeed equal to the end fot 
which he afiigns it. Now this force of the mufcu- 
lar coat of the ftomach is near foay times gnater 
than what Borelli has affigned to the heart, 
which is much ftronger ; and Dr. Ke i l has under- 
took to pTOT'e, that the force which the heart a- 
crts is not thrice as many ounces as Borelli com- 
putes it to be ihoufand pounds weight. Yet dus 
is as certain as that adion and readlion are the feme; 
that the abdominal mufcles and the diaphragm, 
coniprefs the ftomach with no greater force than 
they do the liver and all other parts contained in dw 
abdomen ; and that the fcetus in utero, and all the 
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wicera in the abdomen, receive much more of this 
fctce, during tlie time of geftation ; and yet nei- 
Krthe foetus, nor any other contained part, is di- 
led by that force ; and for the force with which 
ftomach itfclf afts, it will be juft the fame with 
IB toftion of the food upon it, and therefore 
IxiU be as much more liable to be dlgefted by 
Bs and the other force than the food, as it oftner 
EJs thel'e forces than that (only that living bodies 
Enot fo liable to digeflion as dead ones:) Befides, 
Biay hz demonrtrated, that the force with which 
ftomach coniprefles any part of its contents, is 
greater than what is given to equal parts of the 
tents in the fmall guts ; for if the moment of a 
^ufde is as its weight, and if the mufcular coat of 
the ftomach does not bear a greater proportion to 
the mufcular coat of a fmall gut, than their diame- 
ters bear; a fedion of the ftomach having fo ma- 
ny more equal prts to prefs than a like fedion of a 
gut, it will require jurt fo much more force to give 
each part the fame preliurc. Dr. Drake hasfup- 
pofed, that digeftion is performed in the rtomach, 
IS in Papin's Digefter, in which Iiypothefis are 
contained all the abfurdiiies of that of Pi TC A irne's, 
with this addition, that the ftomach muft be as ir- 
rcfiftjble to diftention at that time, as his iron pot, 
and the orihccs as forcibly fecured ; but tlien in- 
deed it ftie\vs how bits of bones, which dogs fwal- 
low, may be retained in the ftomach witliout tear- 
ing it; which difficulty, in my opinion, Dr. Pit- 

U CAIRNE 




DUCTUS ALIMENTALIS. 

lUNUM is (o called from its being found, 
e moft part, empty; it is fituated in thett- 

J umbilicalis, and makes fomewhat more than 1 
third part of the fmallguts. Itisdiftinguiflicdlroia 
the following gut by its coats, which are a fin^ 
matter thinner, and lefs pale. 

Ileum h die continuation of the former, fita-" 
ated in the hypogaftrium, and very often fome put 
of it in the pelvis of the abdomen, upon the blad-' 
der of urine, elpecially in women ; it enters the 
colon on the right fide, near the upper edge of the 
OS ilium. This great length of the fmall guts h 6- 
vidently foi' the convenience of a greater number of 
laifteals, tliat the chyle which milfes their orifices b 
one place may not efcape them in another; Iwt 
thofe animals which fwallow their food whole, aiid 
have it a long time in their ilomach and guts, hmt 
fliorter guts and fewer laifleals. 

Colon is the firft of the great guts ; it bcginsal 
the upper edge of the right os ilium ; then* afcend- 
ing pafTes under fome part of the liver, and the bot- 
tom of the ftomach, from the right hypochondriura 
to the left, and thence defcends to the pelvis of the 
abdomen. 

CiECUM, or APPENDICULA VERMIFOBMIS, 

is fituated on tlie beginning of the colon ; it is le» 
lefs than an earth-worm, with a fmall orifice open- 
ing into the colon : This gut has feldom any thing 
in it. Li men it is called one of the large guts, 
tliough it is the fmalleft by far ; but the miital's 

arilcs 




1 copying the ancients, whole deicriptions 
parts contained in the abdomen, leem to 
rom dogs, for in them, and in many other 
uimals, it is very I;irge : And ibme fifli have them 
fa great numbers, but very fimill; 1 have counted 
■ S mackrell above one hundred and hfty. 
■Kectum is the continuation of the colon thro' 
mt pelvis to the anus. The lower end of this gut 
Wme feat of the true 6ftuU in ano, which uftially 
TOfts betwixt the mufcular coat and the inner 
cnat ; it is cured by opening it the whole length in- 
to the cavity of tiie gut ; it is yet better, if it can be 
■K, to extirpate all that is HAuJous and Ichirrous, 
Rrdut is a fure way to make one operation perfedt 
Ac cure. The other kind of liilula, improperly lb 
called, isanabfcefi runnlnground theoutfideof the 
fphinder, in the fliapc of an horfe-lhoe, being a cir- 
dc all but where this mufcle unites with thofe of the 
pmis; this is bell cured by opening and removing 
put of the outer Ikin. The firrt: of thefe cafes 
happens ofteneft in full habits, proceeding frequent- 
ly from the piles ; the laft is generally a critical dif- 
char^, and one of nature's laft etForts in confum- 
ptive and fcorbutic habits of body. The inverfion and 
Hiding down of this gut is called prolipfus ani, a dif- 
eafc common in children, cfpecialiy thofe wlio are 
affliiled with the ftone, and of not much confj- 
qucncc ; in men it is more rare and more danger- 
, being generally attended with a fiux of hu- 
Wrs, This cafe I have cured by taking away a piece 

of 
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of die prolapfed gut with a cauftic, lengthwa^of 
the gut ; the wound difcharged the Hux of humouis, 
upon which the gut was eafily reduced, and ckatrif- 
ing in that ftate it never more fell down. 

I HAVE feen a cafe, where a bold unthinldng 
furgeon having cut off the prolapfed part, the d- 
catrix was fo hard and contratfted that the paiiait 
could never after go to ftool without a clyftcr, and 
then not without great mifery. 

Oftentimes the piles occafion large tnnWBat 
the lower end of this gut; thefe are always bcft «■ 
tirpated by ligature, for if they are cut they wiU 
fometimes bleed excelfively, and it is no ealy imt- 
Cer to apply any thing to ftop a flux of blood in thit 
part. 

The guts have the lame coats with the ftomad); 
the fibres of their middle or mufailar coat aie at- 
cular, or fpiral, and longitudinal ; of the latter but 
very few. The antagonilts to thefe mufcular fibfo 
of the ftomacli and guts, arc their contents prdW 
from one place to another, and the mufcles rf the 
abdomen, for thefe prefTtng upon them alter ditit 
form into one lefs capacious ■, which neccliarily ex- 
tends their circular fibres. Tlie great guts have 
three membranes, orligamenis, on theoutfidcnm- 
ning their whole length, and fupportJng tbclaailii 
into which thofe guts are divided. The lefiergW* 
have, at very fmall diftances, femihinar valves pUtt^ 
oppofite to the interftices of each other, to prcK* 
tlie aliment from pailing too fpccdily through tl* 
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guts ; and the better to anfwer that end, they are 
larger and more numerous near the ftomach, where 
ihe food is thinner, than they are towards the colon, 
where the food is continually made thicker in its 
ptogreii, by a difcharge of part of the chyle. This 
contrivance, lb neceflary to men becaufe of their 
crcil pofturc, when they are obliged by ficknefe, 
or accidents, to lie along, becomes a great incon- 
vaiience, and calls for the help of clyfters and purges. 
But brutes have not thefe valves, becaufe they arc 
not convenient in an horizontal pofture. At the 
eninince of the ileum into the colon, are two very 
large valves, which effedlually hinder the regrefs of 
the fieces into the ileum. But clyfters have been 
tequently known to pafs them, and be vomited 
upi but the excrement that is fometimes vomited 
up, I am inclined to think, is fuch as had not palP 
etl into the great guts. The other valves in the co- 
lon are placed oppofite, but not in the fame plane, 
to each other, and make with their anterior edges 
W quilateral triangle ; but as the gut approaches 
the anus, they become lefs remarkable, and fewer 
in number. 

All the guts have in their inner membrane an 
ahnoft infinite number of very fmall glands : Thefe 
glands will, efpeciaily fome of them in the large 
guts, appear to the naked eye when they are dif- 
tafed : They are called glanduke pyerians. 

-The length of the guts to tliat of the body is 
as 6vc to one in a middle-fized man ; in taller men 



x6e MESENTERY. 

the proportion is ufually lefs, and in ftiort i 

greater. 

Mesentery is a niembrane beginning lot 
ly upon the loins, and ts thence produced to all tl 
guts: it preler\'es the jejunum and ileum ! 
twilUng in their periftaltic or vermicular r 
and ccMifines the rell to their places. It fuftains ^ 
the veflels going to and from the gtits, viz. aitcr 
veins, lympkEducls, lacteals and nerves, and al&»-| 
contains many glands, called from their fituatio 
mefenterica;. The beginning of this membrane froc 
the loins, is about three or four inches broad, 
next the guts of the ihme length with the fidecf 1 
the guts they adhere to, which is in the fmall g 
about a fourth part fliorter th;in the other fide ; but 
when this membrane is fcparated from the fmall guts, 
it fiirinks, and mcal'ures about two thirds \dk. 

I OPENED a boy about twelve years old, ikit 
died of the iliac palfion, vulgarly called the iwiO- 
ing of the guts; the guts, rtomach, duodenum, 
and jejununi were diftcnded, with vapour and air, 
to near ten times their natural capacity, which lb 
compreiTed the inteftinum ileum, that nothing could 
pafs through it. The relations of this boy could 
give no other account of the caufc of this difcafe, 
than that of his liaving eaten a Urge quantity <rf 
raw young carrots. Tliia cafe happens very fit* 
quenlly to lambs that have been houfed andtumfli 
put early in the fpring to grafs, when the grafs is 
very rank and fucculent; and alfo to horfes, oxoi, 



bn 



LIVER. i6i 

1 (beep, when they happen to feed by any acci- 
ot, upon young beans or peas, or rich clover 
ifi, which arc very apt to ferment in their fto- 
idis. In thefe animals this cafe is commonly cured 
niiining a knife into their guts, fome Inftances 
wliidi I have ieen, and have heard a great ma- 
' rqioited ; but this cafe happening very rarely to 
CD, I believe that pradice has never yet been uf^ 
; dkxigh the inflrument which is ufed for tap- 
^ in a dropfy of the abdomen, might do it with 
at eafe and fafety. Some anatomifls, who have 
nfidered the impofTibility of a twifling of the guts» 
iucfa is the vulgar name of this difeafe, have ima- 
led that it proceeded from one gut being involv- 
m another. Thefe involutions are found fre- 
tendy in bodies that die a natural death, and with- 
t any inflammation, or any other fymptom of 
in. 



CHAPTER V. 

}ftbe KveTy gall-bladder^ pancreas, and J^Uen. 

rHE liver is the largeft gland in the bodyj 
of a dufky red colour. It is fituated imme- 
itdy under the diaphragm in the right hypochon- 
ium; its exterior fide is convex, and interior con- 
ve ; backward toward the ribs it is thick, and 
in on its forepart, where it covers the upper fide 

X of 



of the ftomach, aiid fome of the guts ; the 
fide of it adheres to tlie diaphragm, and is alto tytd 
to it and the fternum by a thin ligament, which il 
defcribed commonly as two ; the upper part called 
fufpenforium, and the anterior latum : but dihec 
of thefe Names is fufficient for it all. It is alfo Vj- 
ed to the navel by a round ligament called teres of 
umbilicale, which is the umbilical vein degenerated 
into a ligament; it is inferted into the liver at 4 
fmall fiflure in its lower edge. The ligamcDtma 
latum or rufpenforium, fuflains the liver in an end 
pollure, or rather Bxcs it in its fituation, while it 
is fupported by tlie other vifccra, they being coa^ 
prefied by the abdominal mufcles ; in lying down 
the teres prevents it from preffing on the diafJingmi 
and in lying on the back, they both tocher faf- 
pend it, that it may not comprefs and obftnid tbc 
afcending vena cava. It is nouriftied by the bnncba 
of the celiac and mefentric arteries in the liver oil- 
ed arterix hepaticx, but its blood veHels, that con* 
pofc it as a gland, are the branches of the wffl 
portK, which enters the liver, and diftributcs JB 
blood like an artery, to have the bile fecreted (na 
it ; and the branches of the cava in the liver, whidi 
return the redundant blood into the cava afccodea: 
It has alfo feveral branches of nerves, and a gfC* 
number of lymphatics; of which I ftiall trealin 
their refpedtive places. Dogs and cats and other *■ 
nimals, that have a great deal of motioa 
backs, liave their livers divided k 
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lobules ; which by moving one againfl another, com- 
ply with thole motions, which elfe would break 
their livers to pieces. 

Th e gall-bladder is a receptacle of bile, fcated 
in the hollow fide of the liver ; it is compcled of 
one deofc coat fomewhat mufcular, which is co- 
vered with a membrane like that of the liver ; and 
is alfo lined with another, that cannot ealily be fe- 
parated. Modem anatomifls have defcribed a num- 
ber of fmall duds leading from the liver to the gall- 
bladder, by which they fuppofe the gall-bladder is 
filled, and thefe I thought 1 had feen in a human 
body that died of a jaundice, when I was a very 
young anatomift ; but never being able to fee any 
fince in any animal, though I have made very di- 
ligent enquiry by experiments and difledion, I am 
now pcrfuaded that there are no fuch dudts ; for if 
Aey are too little to be feen or filled by injetftions, 
I think they are too little for the end for which 
tfiey arc affigned. As to the argument for the e.v- 
iftcnoe of fuch dujfts, which is fetched from the 
difiiculcy of the gall-bladder's being filled through 
tbc dudais cyfticus from the duftus hepaiicus, 1 think 
it is of little we^t, feeing the veficuls feminales 
are filled with a thicker fluid through a le(s dircft 
pai£ige. From the giill-bladder towards the duo- 
denum runs a dudt called cyfticus ; and from the 
liver to this dud one called hepaticus, which carries 
off the gall this way, when the gall-bladder is fill! j 
then the dudus cyfticus and hepaticus being united, 
X 2 comn 
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CDouncncc A rfih*? camnuuiis choledochus, wludi 
oncn dK dnodcmim obliquely about four inches 
fadow its bcpnnii^. TTic orifice of this dudl in the 
gal if ibcncwhat eminent, but has no caruncle, as 
k commooly Ciid- As the liver from its fiiuation 
in the (anx cavity with the ftomach, will be nioft 
prcfled and coafcquently leparatc moft gall when 
the ftonuch is fijQefl, which is the time when it is 
iDoft wanted ; fo the giU-bUdder, being feated a- 
gainii the duodenum, it will have its fluid preflcd 
out by the aliment pafiing through that gut, and 
coofequcntlv at a ri^ht time and in due proportirai ; 
becaute the greater that quantity of aliment 'is, the 
greater will be the cotnpreinan ; and lb the 000- 
traiy. 

I KNOW DO way of computing with any cxaS- 
De& the quantity of Isle that is uially fecretcd by 
die liver in a given time ; but if it is four times as 
much as all the ialivary glands lecretc, it may be 
twenty four ouiKcs for every meal ; mwhiciibdif 
added Jix ounces of faliva, which, &tm what ii 
obfeived in the chapter Of the Ialivary i^ands, i 
tlunk will a[^)ear a moderate computaticMi. And 
luppofing the pancreas in the lame time &cat» 
three ounces, there wilt then be thirty three ounces 
of fluids ieparated for the digeftion of cmemeal) 
and that thefe neceflary fluids may not be wafled in 
fpch quantities, they pafi into the blood with the 
rfiyfc, and may be foon feparated again for the lame 
ufci and very likely, feme of the iamc bUcimy. 

be 
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be employed more than once, for digefting part of 
the lame meal : And as the liver exceeds all the 
e^ds in the body in magnitude, and its excretory 
daOs ending in the duodenum, it feems to me to 
be much more capable of making thofe large fepa- 
rations from the blood, which are procured by ca- 
thartics, than the fcarce vifible glands of the guts. 
The liver ordinarily weighs, in a middle-fized man, 
about three pounds twelve ounces, the pancreas 
three ounces, and the fpleen fourteen ounces. I 
have fccn a difeafed liver in a man that weighed 
fourteen pounds four ounces ; and in a boy but nine 
years old, that died hydropic, the liver full of hy- 
datids and cyfts of hydatids adhering to it, which 
together wdghed feven pounds one ounce and a half, 
though feveral pints of water had been let out of 
it before. The fpleen, in the iame boy, together 
with the hydatids contained in its membrane, weigh- 
ed three pounds. In a man I found a difeafed 
fpleen, weighing five pound two ounces j and in an 
old man, fix foot high, I found a found liver weigh- 
ing no more than twenty eight ounces, and the 
fpleen but ten ounces : And in a man that had been 
cured of a dropfy I found a polypus very foUd, al- 
moft filling the large branches of the porta in the 
liver, and a ftone between the Uver and gall-blad- 
der, larger than a nutmeg. 

Pancreas, the fweet-bread, is a large gland 
of the lalivary kind, lying a-crofs the upper and 
back part of the abdomen, near tlie duodenum ; It 

has 
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has a fliort excretory dud, about half as large isi 
crow quill, though it is commonly painted as Urp 
as the duilus communis choledochus : It always en- 
ters the duodenum togetlier with the bile duifl ; but 
in dogs fome diifaince from it ; and, I think, al- 
ways in two duds diftant from one another. The 
juice of this gland, together with the bile, helps to 
complete the digeftion of the aliment, and raiders 
it fit to enter the ladteal veflels. In a man that died 
of a jaundice, I found the du<fhis communis chok- 
dochus conftriiSed by a fcirrhous pancreas, the 
gall-bladder extended to the fize of a goole c^, 
and all the dufts to twice their natural bignefs. 
This is the cafe in which I diought I had fo plun- 
ly feen the cyftihepatic guts : I once iaw the du- 
&as cyfticus obftruded, without the gall-bladder 
being diftended, which, I think, fumiflies us wth 
a very probable argument againll: the exigence of 
cyftihepatic duds. In thole who die of the jaiia- 
dice, for the moft part are found In the: gall-Uaddcr 
and the biliary duds concredons of bile ib Ug^ » 
to fwim in water, yet are called gall Hones : Thde 
caufe the jaundice, byobftruding the duds; many of 
thofe who have been cured of this difeaie, have hti 
great numbers of theie ftones found in their eicie* 
ments. A patient of mine, who had voided by ftoel! 
fcveral of thefe ftwies, had afterwards two (rf hilf> 
an inch diameter which made their way through the 
integuments of the abdomen, and was cured wills' 
out much pain. Oxen, as the lame gemlemai id-' 
formed 
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nSe, who have been long fed upon dry meat, 
d with them -, while others, fed with them, 
forwards turned to grafs, when killed are 

without them. This gentleman could never 
f herbs. He alfo informed me of a phyfician 
ance, that with great reputation cured the 
ice by giving his patients large quantities of 
ice of herbs. 

!E fpleen is leated in the left hypochondrium 
liatdy under the diaphragm, and above the 
r, between the ftomach and the ribs ; it is 
ted by the fub-contained parts, and fixed to 
DC by an adhefion to the peritoneum and dia- 
n ; it is alfo connedled to the omentum, as 
^ obfervcd. The figure of it is a (on of de- 
l oval, near twice as long as broad, and almo(l 
is broad as thick. Sometimes it is divided in- 
$es, but for the moft part has only one or two 
Sffures on its edge, and Ibmetimes none ; in 
Ibr it refembles caft iron. The inner texture, 
(es, is veficular, like the penis ; in which 
I are found grumous blood, and finall bodies 
But RuYSCH denies that the human 

6 of the fame texture. The fpleen I have 
I out of a dog, without any remarkable 

Dience to him. I have twice, in a human 
I three fpleens, twice two, and once four; 
f thele were very Cnall, others nearly equal, 
iicr in any of thefe bodies were not large- 
i the one which is ufually found. 

CHAPTER 
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VASA LACTEA aTC the vcnflB U&s, »- 
ceptaculum chyli, and duiftus thoradcus. 

Vekm LACTEiE, 6cc. arc a vaft number of 
very fine pellucid tubes, beginning from the thuU 
guts, and proceeding dience through the mefenteryj 
they fi^uently unite, and form fewer and brgpfi 
veflek, which firft pafs through the mefcntcriq 
glands, and then into the receptaculum chyfc: 
Thefe veflels e'er they arrive at the mefenteric glands^ 
or in dogs the pancreas afcUii, which is thefe glani 
coUefted, are called venEe ladte^ primi generis ; and 
thence to their entrance into the receptaculum chyli, 
venie lafteae fecundi generis. The office of thdc 
veins is to receive the fluid part of the digefted aU- ^ 
ment, which is called chyle, and convey it to the 
receptaculum chyli, that it may be thence carried 
through the dudlus thoracicus Into the blood vc^s. 

For the following excellent defcripticm, tins 
marked *' , of the receptaculum chyli, and daSaa 
thoracicus, I am obliged to Mr. Monro. 

"Receptaculum chyli, Pecqjjeti, or 
" SACcus lacteus VanHorne, isamendxa- 
** nous fomcwhat pyriform bag, two thirds of tf 
" inch long, one third of an inch over in its laigeft 
*.' part, whm collapfed j fituated on the firft votdxa 
^ lumbrorum,totherightofthcaorta,aUttlchi^ 
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dun the aneria emulgens dextra, under the right T 

micrior mufcle of the diaphragm. It is formed ■ 

" ty the union of three tubes ; one from under the ^ 

" aorta, the lecond from the interftice of the aorta 
" and cava, the tliird from under the emulgents of 
" the right fide. The faccus chyliferus at its fupe- 
•• rior part becoming gradually fmaller, is contnMS- 
■ cd into a fiender membranous pipe of about a 
Bjine diameter, well known by the name of 
B/* Ductus thoracicus; This paffes betwixt 
BAk appendices mufculofx diaphragniatis , on 
' die right of, and fomewhat behind the aorta, 
•' then lodged in the cellular fubfhnce under the 
** pleura ; it mounts between this artery and vena 
" fine pari, or azygos, as far as the fifth vertebra 
" thoracis, where it is hid by the azygos, as this 
*' vein rifes forward to join the cava defcendens j 
" after which the dutS paffes obliquely over to the 
" left fide under the oefophagus, aorta defcendens, 
« and great curvature of the aorta, until it reaches 
« Uie left carotide, flrctching farther towards the 
^Jeft internal jugular, by a circular turn, whofe 
^F convex part is uppermoft ; at the top of this arch 
" tt fjrfits into two for one half line, the fuperior 
" branch receiving into it a large lymphatic from 
" the cervical glands. This lymphatic appears, by 
" Mowing and injeiflions, to have two valves ; 
" when the two branches are united, the dudt con- 
" tinues its courl'c to the internal jugular, behind 
" which it defcenUs, and immediately at the left 
; Y " fide 
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*' fide of the infertion of this vein, oitcre thefe* 
" perior and pofterior part of the left fubckvian, 
*' whole internal membrane duplicated fonns afe- 
" milunar externally convex valve that covers two 
" thirds of the orifice of the du(ft; imractfialdy 
*' below this orifice a cervical vein from the muf- 
*' culi fcaleni enters the fubclavian. The thin coat 
" and valves, commonly ten or twelve, of this dud 
" are fo generally known, I need not mention them. 
'* In my notes 1 find little variation in tlie recepti- 
*' culum, only its different capacities in different 
** fubjeifls, and Ibmetimes moreduits concurring in 
" the formation of it. The diameter of the dud 
*' varies in mofl bodies, and in the lame fubjedis 
" uniform, but frequently fudden enlargements or 
" facculi of it are obfervable. The divifions which 
" authors mention of this duifl within the thorw 
" are very uncertain: In a woman I difleiied kfl 
*' fummer, at the eighth vertebra thorads, ok 
*' branch climbed over the aorta, and about the 
*' fifth vertebra flipped back again under that artoj 
*< to the other branch, which continued in the ff- 
" dinary courfe. Laft winter I found this duft of 
*' a man difcharging itfelf intirely into the right 
«' fubclavian vein. The precife vertebra, where it 
** begins to turn towards the left, is alfo uncertain. 
" Frequently it does not fplit at its fuperior arch, 
*' in which cafe a large laccus is found near its a- 
•' perturc into the fubclavian vein. Generally it has 
" but one orifice, though I have feen two in ow 
« body. 
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^ body, and three in another ; nay, fometimes it di- 
•« vides into two under the curvature of the great 
«« artery, one goes to the right, another to the left 
^ fubdavian ; this however is very rare. The lym- 
«« phatic, which enters the fuperior arch, is often 
«• ient from the thyroide gland." 

Supposing there ordinarily pafles five pounds 
of chyle in a day through the ladeals, and that 
four ounces of this only is added to the blood (tho' 
it may be any other quantity for ought I know) 
and that a man neither decreafes or encreafes during 
ibk time, then all the feparations from the fluids 
and CoUds muft be jufl five pounds 3 four ounces 
of which mufl be thofe fluids and particles of fo- 
lid^ which are become unprofitable ; and the re- 
maining four pounds twelve ounces will ferve as a 
Ycfaide to carry the four ounces off: So that we fee 
fyc what reafon more fluids are carried into the blood 
than are to be retained there, and how the body is 
by the fame means both nourifhed and preferved iq 
bealtb. 
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17* PLEURA, MEDIASTINUM, to:. 

CHAPTER vn. 

Oftbe^eura, mcdiajiinum, lungs, pericarSumt i 
heart. 

PLEURA is a fine membrane which lines 
the whole cavit)- of the thonx, except on the 
diaphragm, which is covered with no other than 
its own proper membrane. The back part of it is 
extended over the great vcflcls, like the peritoneum j 
and in regard this membrane pafles partly under 
thefe veflels, as the peritoneum does in the abdo- 
men, they may be faid to lie in a dupHcature of it ; 
it fer^-es to make the infide of the thorax finooth 
and equal. 

Mediastinum divides the thorax lengthways, 
from the ilemum to the pericardium and pleura, 
which Is a very fhort fpace, bm in many brutes very 
confiderable. " It divides into two in men, bot in 
brates it is fingle ; it divides the thorax not cJcaS- 
ly in the middle, but towards the left fide, and is 
fo difpofed, that the two cavities, into which it di- 
vides the thorax, do not end toward this membrane 
in an angle, but a fegment of a circle ; it hindos 
one lobe of the lungs from incommoding the other, 
as in lying on one fide the uppermoft might do -, and 
prevents the diforders of one lobe of the lungs fian 
ftfedting the other. 

The lungs are compofed of two lobes, oncfcat- 
^ ed on each fide of the mediaftinum j each of which 
^^ lobes 
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8 are fiibdivided into two or three lobules, wluch 
moft difliiK^y divided in fuch animals as have 
i motion in their backs, for the fame end that 
hrer is in the fame animals. They are each com- 
d of very frnall cells, which are the extremi- 
of the afpera arteria or bronchos. The figure 
befe cells is irregular ; yet they are fitted to each 
rib as to have common fides, and leave no void 
c Into thcfe cells the blood-vefTcls difcharge a 
: ^quantity of lymph, or materia perfpiraUlis, 
diat once keeps them from being dried by 
air, and makes a large and necef&ry difcharge 
I die blood, as has already beeen obferved upon 
firfsjedt of perfpiration through the fkin. Dr, 
LLis has given a very particular defcription of 
imier texture of the lungs, but it is oi^y ima- 
rj and falfe, as he, and they who have copied 
nts and defcriptions could not but have known, 
cy had ever made the leafl enquiry into the lungs 
ny animal ; nor is his account of the lymjrfia- 
na the furface of the lungs, at all more true 
that of their texture. In the membranes 
befe cells are diftributcd the branches of the 
xxiary artery and vein. The known ufes of 
air's entering the lungs, are to be inflrumcntal 
rnxrh, and to convey effluvia into the nofc, as 
ifibs for the fenfe of fmclling ; but the great 
if it, by which life is preferved, I think, v(re 
ot underftand. By fbme the force of the air is 
ght to feparate the globuli of the blood that 

have 
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have cohered in the flow circulation throu^ tie 
veins ; and this opnion fecms to be favoured by the 
many initaoces of polypufes, which are krge 
concretions of the globuli of the blood, found in 
Ac veins near the heart, and in the right auridc 
and ventricle of the heart, and their being fo fcldom 
Ibund in the pulmonary veins, or in the left auhdc 
or ventricle of the heart, or in any of the arteriesj 
but if it is true that, while the blood pa^ thro' 
die lungs, many cohering globuli are fepiarated, yet 
it remains to be proved that tbefe reparations arc 
made by the force of the air. Dr. Ke i l has com- 
puted the force of the air in the ftrongeft exptratioos 
againft the fides of all the veficles, to be equal to 
fifty thouland pound weight, wMch though wc 
ihould grant, we Dull {till 6nd the moment of the 
air in the lungs exceeding iinall in any Imalt fpacc 
For the velocity with which the air moves in the 
lungs is as much lefs than that with which it mores 
in the wind-pipe, as the fquarc of a fcfftipn of the 
cells in the lungs is greater than the fquare of a fe- 
ftkm of the wind-pipe ; and therefore if the fquare 
of all the extreme blood-veffels in the lungs do not 
bear a greater proportion to the fquare of the large 
pulmonary veflels than the fquare of the cells do to 
the wind-pipe, and if the blood in thefc la^ vcf- 
fcls moves as faft as the air in the wind-pipe, then 
the blood moving in the finalleft veffels of the lungs 
with a velocity equal to that of the air in the cells, 
the blood will have as much more attrition fiom 

the 
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the power that moves it in its own veflcls, than the 
air can give upon them, as blood is heavier than 
air. Beiides, air prefUng equally to alt fides, and 
Ae globuli of the blood fwimming in a fluid ; this 
preflUrc, be it what it will, I think, can be of lit- 
tle ufe to make fuch feparations. Indeed it may 
be ol^cflcd that the greateft prcffure is in expira- 
tion, yet that furcly cannot be very great, while 
the air has fo free a paflage out of them. Others 
have thought that the air enters the blood-veflels 
from the cells in the lungs, and mixes with the 
blood ; but this opinion, however probable, wants 
fufficient experiments to prove it ; air being found 
in the blood, as it certainly is, is no proof of its 
entering this way, becaufe it may enter with the 
thylc : Nor is the impoflibility which has been 
urged of its entering at the lungs without the blood 
being liable to come out the fame way into the ve- 
fclcs of the lungs, a good argument to the contra- 
ry ; for if a pliable du£t pafles between the mem- 
branes of a veflel, tlirough a fpace greater than 
the lijuare of its orifice, no fluid can return, becaufe 
the preffure which (hould force it back will be 
greater againft the fides of that dudt than its orifice; 
which is the cafe of the bile du(5l entering the duo- 
dtnum, and the ureters entering the bladder. I 
think the moft probable argument for the air's en- 
tering into the blood by the lungs, or rather fome 
particular part of the air, may be fetched from a. 
kitown experiment of each man in a diving bell 
wanting 
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^nodDg near a gfdioo of fifcfli ak m a mii^ 
iffRffmoDl^wttwaiMBdin thka^ ^Mjofaa 
drfbei^ tffl tbe preflhie of the air 18 lime or fiilt 
tniieswhatiti$a|iQotliefiirfiiceof diecaidi^ «lk 
cot any advanti^ fixxn diat pffcflure s andaflinb 
^tpD% fi> iboD in air that has been bunt, and dor 
being fo cafily intoaacatcd by breatl|ing air imck 
i m prgn a t td with 4>intuou8 lupois, an aUb aiga^ 
aaenlsofapa&ge^this way into the blood. Befido^ 
iF pfcfliiK of the air in the cells of the bap ii- die 
ody ufe of it, I do not fie but cnoi^ oC.Ait 
Biay be had whik a man is huoiiglngp ifdiena£to 
of tke thorax do bitt a£t upon the air wUcii f» 
kft in Aa thocaz when die rope waa fiifklBd|i 
and yet death is brooght about by hai^}i^ no^tfhv 
way lluin by intesupdng of the bKcaih^ as! hm 
founds by certsun eaqperiments. Dr. Daiaes hs 
endeavoured to (hew, that the ufc of refj»rotiai is 
to affift the fyftole of the heart ; but tl^ uie re- 
quires that the fyftole and dkftole of die heart 
(hould keep time with expiration and inipiiatioiii 
which is contrary to experience. The lungs of ft- 
nimals before they have been dilated with air, arc 
fpecifically heavier than water, but upon inflation 
diey become fpecifically lighter, and fwim in water j 
which experiment may be made to difcover who- 
*vw^ "^^d child was ftill born, or not; butiftbe 
f^i*W has breathed but a little, and the experiment 
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r than water, as I have experimcnt- 
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ed, which may fometimes lead a man to give a 
ffrong judgment in a court of judicature, but then 
i wilJ be on the charitable fide of the queftion. 
Idhefions of the lungs to the pleura are in men 
i> common, 1 know not how to call it a difeale ; 
hey being found fo more or lefs In moft adult per- 
Ibns, and without any inconvenience, if the lungs 
are not rotten. 

Pericardium, or heart-purse, isanex- 
tteding ftrong membrane which covers the heart j 
kt fide next the great veflels is partly connedted to 
Ihcm, and partly to the baiis of the heart, but, I 
think, not properly perforated by thofe veflels ; and 
its lower fide is infeparable from tlie tendinous part 
of the diaphragm, but not fo in brutes, in fome 
of which there is a membranous bag between it 
and the diaphragm, which contains a lobule of the 
lungs. It enclofes all the heart to its bafis i its ufes 
arc to keep the heart in its place without interrupt- 
ing its office, to keep it from having any friition 
with the lungs, and to contain a liquor to lubricate 
the furfiice of the heart, and abate its friflion a- 
gainft the pericardium. 

The heart is a mufcle of a conic 6gurc, wiih 
two cavities or ventricles ; its bafis is fixed by the 
vdlcls going to and from it, upon tlie fourth and 
fifth vertebrse of the thorax; its apex, or point, 
is inclined downward and to the left fide, where 
it is received in a cavity of the left lobe of the 
Juo^, as may be obfcrved, the lungs being extend- 
Z cd 
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•dwithair. Thb incooibiaoce oa te 
dieliiii^ liiittgbe, istbecaiiifeof diatfiiftfsla^ 
ing moft iutged to thofe pons whicii «* dbdif 
called pleundc, wfakfa I hate evtf founA «paii did; 
of diem to be inftantmatioiis in ^ litBg^ 
At the bafis of the hearty oncachfide, ^atiSa^ 
ated the two aimcks to ftoeiye the blood; fheii|^ 
fiom the two vens cavae, and the left ficui the pdk 
mooaryveiDs: Indieri^t, at the mMtiBgoftfae 
cavse, IS an eminence called tabuicoliim LoWBKfy 
which direas the blood into the amide » klHwfi* 
ately below this tubeide, in the ending of ifeca^ 
va afcendensy is the vefti^um of the fenaae a on^ 
k (vid. chap. Of the fistus;) andoMrAii^ ilidi 
auricle, b the mouth of the coranaiy tdn. BoA 
iuiides are {fa«igthened by mufeukr oolmhAi^ ^ 
the ventricles. Tl^ left is mdch kfi than ifafe i^^ 
but the difference ife fupplied by a lai^ mufoihr 
cavity, which the veins from the lungs affixd in that 
place. The fides of this mufcular cavity arc diicker 
than the fides of the right auricle, in about that 
proportion, in which the left ventricle of the heart 
is fbonger than the right ; their ufes being to it* 
ceive blood from the veins that lead to the heart, 
and prefs it into the ventricles, a flrength in each 
auricle proportionable to the fbength of the ventridc 
that it is to fill with blood, feems neceflary : And 
this different thicknefs of the coats of the auridcs 
makes the blood in the left, which is thkkcfl, ap- 
pear Arough it of a paler red j but whcnitislct 

' out 



^H are hollow mufcles, or two cavities in 
PSfe, whofe fibres interfeft one another, fo 
ruke the preflure of the heart upon the blood 
squal and effeftual, and are alfo lefs liable to 
mnted than they would have been, if they 
IB ID one diredion. Both thefe cavities icceiv- 
e fame quantities of blood in the fame times, 
ways aiSing together, muft be equal in fize, if 
xjually difcliarge what they contain at every 
, as I doubt not but they do j neverthelefs 
t appears lefe than the right, it being found 
ID dead bodies, and the right ufually full of 
; which made the ancients think the veins 
be right ventricle only were for the blood 
ve in, and that the left and the arteries con- 
only animal fpirits. The left ventricle is much 
ickeft and flrongefl, its office being to drive 
cxxl through the whole body, while the right 
■it iduougfa the lungs only. Over the en- 
sStAi iBfT'lr' ia each ucDtride, are placed 
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mouth of the aorta while the ventricle filb. ; wiuti 
iuffcring none of the blood to pafs out of this ven- 
tricle into the aorta before the ventricle afts, it will 
be able to give greater force to the blood than it o- 
therwife might have done ; becaufe a greater quan- 
tity of blood more fully diftending the vemnde; 
and making the greater refiftance, it will be a- 
pable of receiving the greater iniprsfled force fiocn 
ihe ventricle ; and if the blood is no way hindered 
in the right ventricle from getting into the pultno- 
nary arterj', while the ventricle dilates, as it is in the 
left, the left then may be fomewhat bigger thin 
the right, if they both empty themfelves alike in 
every fyftole. Though the auricles of the heart 
are equal to each other, and the two ventricles alio 
equal, or nearly equal, yet the auricles are not fo 
large as the ventricles ; for the ventricles contain 
not only all the blood which flowed from the vans 
into the auricles, during the contra£Uon of the bean, 
but alfo tliat which flows (which will be dircfl^ 
into the heart) while the auricles contract and (be 
ventricles dilate ; which leads us to the exad know- 
ledge of tlie ufe of the auricles. If the fyftole and 
diailole of the heart are performed in equal timOt 
then tlie auricles muft be half the fize of the ven- 
tricles i or whatever proportion the fpacc of time 
of the fyftole of the heart bears to the fpact in 
which the fyftole and diaftole are both perfonn- 
ed, that proportion will the cavities of the aurictc* 
bear to the cavities of the ventricles. The inwf 
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fibres of each ventricle are difpofed into fmall cords, 
which are called columns : From fome of thefe 
(land fmall portions of flefli called papillEE ; thefe 
pspillx are tied to the valves by flender fibres, where- 
by they keep the valves from being prefled into the 
auricles by the aifUon of the blood againft them 
in the fyftole of the heart ; and when that is over, 
die blood flowing in between them opens them, as 
the fffcffure of blood on the other fide fhuts them 
In the fyftole. For the courfe of the blood through 
diis part, vid. chap. Of the courfe of the aliment 
and fluids. In the beginning of each artery from 
ibc heart are placed three valves, whicli look for- 
ward, and clofe together to hinder a regrefs of blood 
into the ventricles. Thofe in the pulmonary arte- 
ry are named figmoidales, thofe in the aorta, fe- 
mflunares. For thecanalis arteriofus, vid. chap. Of 
the fetus. 

In a boy I found a great t^antity of pus in the 
pericardium, and the balis of the heart ulcerated. 
In pcribns that have died of a dropfy, I have ufu- 
ally oblerved the heart large, its fibres lax, and the 
velfels about it immoderately diftended, and poly- 
pufes fomelimes in botli auricles and ventricles, and 
in the large veins ; but more frequently in the right 
auricle and ventricle. Mr. Pile has prepared a 
heart thus difealed, whofe circumference from the 
vertex round the bafe of the auricles meafures twenty 
four inches and a quarter, and round the bafe of 
(he vencricles fcventecn inches and an half. I dif- 
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rmSnm nmvcriilly adbocd to the bean, and | 
ponion of the mukiiLr part of tbc bean was a 
ficd B higt ss a lii-f)cooc The beginning of the 
anta is frequently lecn alined, efpaJJlly ia 3^ 
pedbcts. In a woman that died of a droply, I foood 
the vahrs of tbc ^irta cpiite corered with chalk- 
flcoes, which not fi^mi^ the valves to do tbdr 
office tbe kfi venttick of the heart was ojoflaat- 
ly ovddKirgcd with Uood, and dklended to above 
twice its natural t^ncls, which I im:^oc dcttroy^ 
cd tbe oeconomy ot the body» and occaiiaiKd ibc 
drop/y. 

Upon openii:^ tbe body <^ a pciiba wfao i 
with exceflive palfntations of tbc heart aiMl t 
puUe, which began after veiy hard drinking io e 
tienie hot weather foooc yean before, I ibund a' 
ten inches of the aorta ncareft tbe heart dinendod 
three times its natural diameter; and in a man ooc 
hundred and three years old, I found tbe iamc part 
of tbe aorta extended tuice its nattual capadrf, 
without any iyoipcom of fuch a diitvdcr wbcD ia^ 
ing. 
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CHAPTER Vin. 

Of the arteries and -veins. 

R. O M the right ventricle of the heart arifes 
Ac pulmonary artery, which foon divides in- 
To two branches, one to each lobe of the lungs j 
fteyfubdivide intofinaller and fmaller branches, 
Ihey are diftributed through every part of the 
, From the extreme branches of the pulmo- 
lartery arife the fmall branches of the pulmo- 
Tcins ; which, as they approach the left au- 
of the heart, unite in fuch a manner as the 
Onaiy artery divides going from the heart, on- 
it the veins enter the mufcular appendix of the 
Icic in ieveral branches, and the blood being 
^ back from the lungs by thefe veffels to tlw « 
mricle and ventricle of the heart, it is from ■ 
6ft ventricle of the heart thrown into the a- 

ORTA, or GREAT ARTERY, ariies from 

ft ventricle of the heart, and deals out branches 

iiery part of the body. The firft part of this 

is called aorta afcendens ; it pafles over the 

nlmonary artery, and veins, and branch of the 

arteria, and being reflefted under the left lobe 

lungs, it commences aorta defcendens ; which 

it keeps through the thorax and abdomen, 

C it pafles on the left fide of the fpine, till its 
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divilion into ilkc arteries between the third and fburfi 
vertebra of the loins. 

From under two of the femilunar valvcsofthe 
aorta, which is e'er it leaves the heart, arifc two 
branches (fometimes but one) which are beftowcd 
upon the heart, and are called coronarii cordis. 
From the curved part of the aorta, which is about 
two or three inches above the heart, arife the fub- 
clavian and carotid arteries ; the right fubclavian and 
carotid in one trunk, but the left fmgle. By fome 
authors thefe veiTels have been defcribed in a difft- 
rent manner, but I believe their defcripti<ms wnt, 
for want of hunian bodies, taken from brutes ; fa 
I have never yet feen any variety in thefe vcflcU io 
human bodies, though I have in the veins neaitf 
the heart : And indeed there feems to roe to be a 
mechanical reafon for their going ofF in the man- 
ner here defcribed in human bodies ; for the right 
fubclavian and carotid arteries neceflarily gtwig off 
from the aorta at a much larger angle than the left, 
the blood would move more freely into the left dun 
the right, if the right did not go off in odc trunk, 
■which gives lefs fridion to the blood than tvfl 
branches equal in capacity to that one ; fo tha the 
advantage the left have by going ofFfrom the aor- 
ta at much acuter angles than the right, is maik 
up to the right by their going off at firft in but one 
branch. 

The carotid arteries mn on both fides the b- 
lynx to the fixth foramina of the fcuU, thitxigh 



^Hfixth foramina of the IcuU, they each 
^Hfeaall branch through the 6fih foramina 
lat part of the dura mater which contains 
:crebrum. It is thefe arteries wliicli make 

JmprelTions which are conftantly obferved on 
nfide of the ofla bregmatis : Thefe branches, 
Monro obferves, ofmer arife from the tem- 
arteries. The internal carotids fend two branches 
ic back part of the nofe, and feveral branches 
igh the firft and fecond foramina of the fcull 
e face and parts contained within the orbits of 
yes, and then piercing the dura mater, they 
divide into two branches, one of whicli they 
under the falx of the dura mater, between 
wo hemifpheres of the brain, and the other 
een the anterior and pofterior lobes. Tliefe 
•hes take a great miiny turns, and divide into 
fmall branches in the pia mater before they 

the brain, as if the pulfe of larger arteries 
d.makc too violent an impreflion on fo tender 
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calcd uivkjles, wliiclL wnk fiom the ukInW 

fld ifi" wl to the had tnmii^ Ai^ M^ 

i, in di6 inuiifUK pRxxacs qk Ac* nnHv 

ad jDio die Ibdl tfaraog^ Ae loriiir 

{^cx imncii* iBCK tuo tnencs ubub^imi w" 

iDcir nmanrr^ ibcj give on DmiaH9W^ 

od uKB pifliiig SiwwMu^ dWHMBP 

with the caioiidi^s md 

wkh eidi other*], 

tliemalt»«ftMl 

lb higfr iM Moy^ii 

cf didb ftiir great Ttfld^ wkh aB tlkirl«Wll« 

maj be eafly ffled with wax d ur ong ^aay iil»il 

IIkuj. 

The fubclavian arteries are each contimed to 

die cuhit in one trunk, which is called adhn » 

it pafles the arm-pits, and humeralis as it paflk by 

Ac infidc of the os humeri, between the im^ia 

that bend and extend the cubit. From tke fob- 

davians within the breaft arifc the arteria mmuna- 

nas, which run on the infide of the itemum, and 

lower than the cartikgo cnfiformis. Soonafterdie 

artem humeralis has pafled the joint of the cuWCi 

It divides mto two branches, called cubitalis fuperi- 

r'i.^tr "^.^"^^^ ^Wch latter foon fenToff 
a blanch, called cubitalis media, which is beflow- 

ed 
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MM) the mufcles feated about the cubit. The 
alls fupcrior paflcs near the radius, and round 
Dot of the thumb, and gives one branch to 
ack of the hand, and two to the timnib, one 
c firft finger, and a branch to communicate 
I the cubitaUs inferior. The cubitalis inferior 
i Dear the ulna to the paUn of the hand, where 
fria torn, and fends one branch to the outfidc 
le tktk finger, another between that and the 
I finger, dividing to botli, another in the fame 
ler to the two middle fingers, and another to 
two fore fingers. Thde branches which are 
wed on the fingers run one on each fide of each 
r internally to the top, where they have finall 
nunications, and very often there is a branch 
tnnuinication between the humeral and inferi- 
Libita] arteries. This communicant branch is 
times very large, and liable to be pricked by 
di or injudicious blood-letters, in bleeding in 
3afilic vein, immediately under which, as far 
have been able to obferve, this branch always 
Mr. Monro has found the fubclavian artery 
led in ooe fubjedt into two, tlie exterior of 
h formed the cubitalis fuperior, and the inner 
jr, the cubitalis inferior ; from which ftrufSure 
xounts for the fucceis in the operation of the 
rifin fometimes performed above the cubit. 
aiiemi&DJs.made u[X)n 




iraazais .ir::s2:Kcrcs& the pais tfacj are faeflowol 

«3b:^ xz isSed oxoairii hy n i or aul mferior, and 
ce bnnzs bcJJKai cpoo the Am tk-fim^ which it 

•Tivat^ 'fn-'-'m-^^ At 2 VTTT faiull diffaoKX bdOW 

lac gieni CT'3an Kom the aorta arifethpmrftniiv 
xkxacpcncr, vtsotc hrancfaes arc bdlowtd upoo d 
Ac infri'-^TTTn jegnmn md fleam, put of die to- 
Ion, mdidaetimesaoc branch Dpaotbclivcr. AKt- 
de loMcr dan the fufcnor mefenteric artery arife 
cfae cma^cias, which are the arteries of the bd- 
V^p> And a Utile lower than the emulgents, fof- 
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ward from the aorta, arife thearterijE fpermaticas; 
br which, vid. chap. Of the parts of the genera- 
ion in men. Lower laterally the aorta fends bran- 
iies to the loins, called lumbales ; and one forward, 
o the lower part of the colon and the reftum, cal- 
ed mefenterica inferior. Between the arteria cosli- 
ica, mefenterica fuperior and inferior, and the bran- 
Aes of each near the guts, there are large comnm- 
licant branches to convey the blood from one to 
mother, when they are either comprefled by excre- 
nents, or from any other caufe. 

As foon as the aorta divides upon the loins, it 
ends off" an artery into the pelvis upon the os fa- 
Tum, called arteria facra, and the branches the a- 
nta divides into are called iliacs, which in about 
wo inches fpace divide into external and internal. 
rhe UiacsB internse firft fend off the umbilical ar- 
cries which are dried up in adult bodies, except at 
heir beginnings, which are kept open for the col- 
ateral branches on each fide, one to the bladder, 
nd one to the penis in men, and in women the 
Items : The reft of thefe branches arc beftowed up- 
«! the buttocks and upper parts of the thighs. The 
tiaoe extemas run over the ofla pubis into the thighs ; 
tnd as they pafs out of the abdomen they fend off 
tranches, called epigaftrica;, to the forepart of the 
intcgaments of the abdomen under the refti mufcles. 
And the epigaftric arteries fend each a branch into 
the pelvis and through the foramina of the ofla in- 
nominata to the mufcles thereabouts. As foon as 

the 
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cruralis, where it fends a large branch to t 
part of the thigh ; but the great trunk is condnu- 
cd internally between the Bexors and extctifots of 
the thigh, and pafling through the intertion crftte 
triceps mufcle into the ham, it is there called po* 
plitca; then below the joint it divides into two hraft- 
ches, one of which is called tibialis antica ; it pstfles 
between the tibia and Bbula to the fore part o( die i 
leg, and is beftowed upon the great toe, and o 
branch to the next toe to the great one, and ai 
other between thefc toes to commtinicate with i 
tibialis poftica; which artery, foon after it is ( 
rided from the antica, fends off the tibialis media, 
which is bellowed upon the mufeles of the I^; 
the tibialis poftica goes to the bottom of the fax 
and all the lefler toes. The tibialis antica is dif- 
pofed like the cubitatis fuperior ; the poftica like the 
cubitalis inferior ; and tlie media in each have aUi> 
like ufes. Thefe arteries, which I have defcribod, 
are uniform in moft bodies, but the lelfcr brancba 
are diftributed like the branches of trees, in fo dit 
fcrent a manner in one body from another, thatit 
is h^hly probable no two bodies are cxadiy alik^ 
nor the two fides in any one body. 

I HAVE once feen a rupture of matter, and 
once of blood and matter, which flowed out of 
dK abdomen into the fore part of the thigh, thro' 

tk 



k 



ARTERIES AND VEINS, igi 
; paii^ at which the iliac artery goes out 
: abdomen. 

veins arife from the extremities of the ar- 
tsiies, and make up trunks which accompany the 
atttries in almoft every part of tlie body, and have 
the ^me names in the feveral places which the ar- 
teries have, which they accompany. The veins of 
the brain unload themfelves into the finufes (vid. 
dup. Of the the dura and pia mater) and the fi- 
uies intt) the internal jugulars and cervicals, aiui 
ibe tiwrrpal jugulars and cervicals into the fulxlavt- 
aos, which joining, make the cava defcendens. 
The internal jugulars are feated by the carotid ar- 
tfriry, and receive the blood from all the parts which. 

(carotids ferve, except the hairy fcalp and part 
be neck, whofe veins enter into the external 
hrs, which run immediately under the muf- 
cslus quadratus genx, often two on eacli fide. The 
flBTtcal veins delcend two through the foramina 
Hk tranfverfe procefles of the cervical vertebra?, 
^ptwo through the ^"eat foramen of the fpine, 
3 one on each fide the Ipinal marrow ; thefe join 
at the lowell vertebra of the neck, and then em- 
fty into the fubclavians, and at the interflices of all 
the vertebrx communicate with one another. 

Th e veins of tlie limbs are more than double 
die number of the arteries, there being one on each 
6de each artery, even to the finalleft branches that 
we can trace, befides the veins which lie immedi- 
Udy under the Ikln. Thofe which accompany the 



it)2 ARTERIES AND VEINS. 
arteries, have the fame names with the artcricsv tofc 
which run immediately under the (kin on the bad 
of the hand, have no proper names; they ranfiom 
thence to the bend of the elbow, where the up- 
peraioft is called cephalica, the next mcdana, the 
next bafilica. Thefe all communicate near the 
joint of the elbow, and then fend one branch whidi 
is more diredly from the cephalica, and bears that 
name, until it enters the fubclavian vein ; it paflcs 
immediately under the fkin, in moft bodies, be- 
tween the flexors and extenfbrs of the cuWt, on the 
upper fide of the arm. The other branches joimdg, 
and receiving thofe which accompany the aitedes 
of the cubit, they pafs with them by the artoy 
of the arm into the fubclavian vein. The cztenol 
veins have frequent communications with the in- 
ternal, and are always friUeft when we ufe the 
moft exercife ; becaufe the blood being expanded by 
the heat which exercife produces, it requires the 
veflels to be diftended, and the inner veflels being 
comprefled by the adlions of the mufcles, they 
cannot dilate enough ; but thefe veflels being fcated 
on the outfides of the mufcles, are capable of b^ 
ing much dilated ; and this feems to me to be the 
chief ufe of thefe external veflels. The cephalic 
vein, as it runs up the arm, is very vifible in moft 
men, but in children is rarely to be feen ; there- 
fore great care fliould be taken not to wound it in 
the cutting of iflTues in childrens arms ; and I know 
way to be fure of avoiding iti but by cutting the 

i/Tuc 
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Giie more externally than is ufiial in men, which 
Day be done without any inconvenience. 

In the thorax, befides the two cavse, there is a 
on called azygos, or vena fine pari ; it is made up 
f the intercoflal, phrenic, and bronchial veins, 
id enters the descending cava near the auricle, as 
* its ufe was to divert the defcending blood from 
iIliDg too diredly upon the blocd in the afcending 
iva, and direct the blood of the defcending cava 
ito the auricle. 

In the abdomen (befides the cava afcendens and 
be veins which are named like the arteries, viz. 
he emulgents from the kidneys, die lumbal and 
pennatic veins, the facra, iliac, and hypogaflric 
eins) there is one large one called vena ports, whofe 
nnches ariie from all the branches of the cceli- 
c and two meienteric arteries, except thofe branches 
f the coeliac and fuperior mefenteric, which are 
cAowed on the liver, and uniting in one trunk 
nters the liver, and is there again diftributed like an 
ftery, and has its blood colleded and brought into 
he cava by the branches of the cava in the liver 5 
bis vein being made ufe of inftead of an artery to 
any blood to the liver, for the feparation of bile. 
t moves here about eight times flower than in the 
irtcries hereabouts ; and this flow circulation being 
Sippofed necefllary, I think there fecms no odier 
way £j fit to procure it ; for if an artery had been 
employed for this ufe, and been thus much dilated 
in {b Abort a pai&ge, the blood would not have 

B b moved 
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mofved fi> uniibnnly in it^ but fidkr dmi^li 
axis than near its fides ; andbefides^ itimcypRK 
liable that the Uood in this van hanng bem ftft 
employed in noiirKhing feveial parts, and bang 
through a long fps£c moved flowljr, toaj be nais 
diereby fitter for the iepaiation of bile, dun Uood 
carried by an arteiy dilated to procnre acareoli^ 
tion of the fame velocity with tbat in diis vein. 

In the leg the veins accompany the 
die fiune manner as in the arm, the 
of the foot being on the upper fide, andfitomAm 
is derived one oiled &phma, which is ooodtad 
on the infide of the limb its whole lei^glii, nAM 
fiveral names given it fitxn die fevend'phocs Airf 
which it paiies. 

Thb arteries have three coats ; a middle md^ 
cular, and an external and internal m e mhap oat 
The veins are faid to have the fame ; the internal 
coat of an artery may be pretty cafily feparated, bat 
not the external ; and though the veins have muf- 
cular fibres, yet I could never feparate any one di- 
ftindtly into three coats ; and in the infide of the 
veins there are many valves, efpecially in the Icwf- 
er limbs, to hinder any reflux of the venal blood, 
which otherwife would have happened fiom the 
frequent adtions of the mufcles on the outfides of 
the veins ; and both the arteries and veins, as they 
run in the infide of the limb, or as they arc dif- 
perfed in parts that fuflfer great extenfions, as the 
iloniach, guts, and uterus, .they, are curved fe 

much 
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anch as th^ when theie parts come to be diflend- 
ly they may comply with thofe diflentions by on- 
' being ffaeightened^ and fo preferved from being 
netehed, which would leilen their diameters. The 
oall arteries near the heart go oS fix)m the large 
Dnks at obtufe angles^ farther at leis obtufe angles^ 
len at right angles^ farther flill at acute angles^ 
id near the extremities at very acute angles, be- 
ii& the Uood in the veilels far from the heart 
iomag with lefi velocity than the blood in the 
:flUs near the heart, the blood in the collateral 
Ranches more remote from the heart wants the ad- 
mtage of a direder courfe 3 and becau/e a very 
1]^ bfanch arifing out of another, might weaken 
o much the fides of the veflel it would arife from^ 
■t inconvenience is prevented by increaiing the 
mdber, and fo leflening the fize of the collateral 
inches, where otherwifc one large branch would 
we fcrved better 5 as in the going off of the fub- 
avkn and carotid arteries, which might have gone 
F icr fixne fpace in one trunk ^ but this mecha- 
ifin 18 more evident in the going off of the arteria 
and mefenterica fuperior. And the fmall 
always divide fo as that the lefler branch 
iiy lie leafl in the diredion of the blood flowing 
Kto tfaem^ which makes the blood flow mofl free- 
^ into that branch that has fartheft to carry it ; 
id tibe imaller branches arife more or lefs oblique- 
r from the fides of other arteries, according to the 
ropQdion they bear to the arteries they arife from, 

B b 2 becaufe 
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becaufe an artery comparatively large arifingcb- 
liqueiy from the fide of another, would make la 
orifice in that it arifes from too large and weaken 
it. And both thefe ends are at once brought about, 
by making the arteries, that give off the branchts, 
bend more or lefs towards the branches they give off, 
according to the comparative magnitude of ths 
branches given off. 

BoRELLi has computed the force which the 
heart exerts at every fyftole, to be equal to three 
thoufand pounds weightj and the force whidial 
the arteries exert at every fyftole, to be equal 
fixteen thoufand pounds weight, and that they 
gcther overcome a force equal to an hundred zai 
thirty fix thoufand pounds weight ; and Dr. Keil " 
has computed that the heart in every fyflole exerts 
a force not exceeding eight ounces. The firft com- _ 
putation was made by comparing the heart wiAl 
other mufclcs, wliofe power to fuftain a weight couU 1 
be beft determined ; and the latter was made from 
the velocity of the blood moving in an artay: 
Therefore if we confider that Borelli's wayrf 
computing led him to find out the abfolute ibice 
of the heart, and Dr. Keil's the force whid)^ 
heart ufually exerts, perhaps thefe very diffcrent com- 
putations may be accounted for ; for if the force oi 
the heart, which is conftantly exerted, {hould, com- 
pared with any other mufcle, be but in a redprocil 
proportion to the frequency of their a^ons, tt^ 
the importance of their ufesj may not the heart 

ffty 
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^ fitly have a force vaftly greater than ufually it 
loerts, becaufe it is always in action, and muft be 
1 able to exert a certain force in the loweft ftate of 
liealth ? What force the heart ever exerts in a grown 
ioian, I cannot fay j but it muft be lefs in each ven- 
I teicle than is fufficient to burfl: tlie valves, which 
I lundcr the blood from returning into tlie auricles out 
I of the ventricles, or than is fufficient to break thofc 
1 threads by which thefe valves are tied to the papillse. 
I In a dog I found the force which the heart would ex- 

I Ot, would not raife to one foot perpendicular heighth 

I I column of blood through the aorta afcendens. 
lAnd when I injeifl the arteries of a child, I find a 
iixtx exceeding little will throw water through 

all the veflels, with a velocity equal to that with 
which the blood moves in thofe velTels when living. 
And if the heart, like other mufcles, can perform 
the firft part of its contraction with moft cafe, is 
noc the quick actions of the heart in hedlic fevers 
omng to its not being able to empty the ventricles 
every fyftole, which I think will oblige it to zQ, 
czteris paribus, fo much the oftener ? For the fol- 
bwing ingenious attempt to account for the fyftole 
and diaftole of the heart, and the reciprocal aflions 
of the auricles and ventricles, I am obliged to 
Mr. Monro. 

•' PosTULATA, that the aflion of the mufcles 

•' depends on the influx of blood and liquidum 

" nervofum into the mufcular fibres, and therefore 

V whenever 
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** whenever tbe mnides are dqnved of ddnc^ 
<* both thde flnidsy dieiradioaoeaiess tfabtg^ 
<c many authors have fiilly pcoved fay tying mi 
*^ cutting the nen^es or artoies that ierve any ant 
*^ de. That all mnicles are in a oonflant Amd 
<< cootra^kxi as long as the blood and lajaidHi 
*^ nervofum are fiedy fupplied to them, wtiAi 
<* ieems evident fiom the ifdiinficr ani and n&i; 
V and from the continued contradioD of fiviiBaf^ 
*^ des, whofe anta^anifis are cut afiindcr, « p* 
^^ndjrtk:. That the nerves of die heaitna to it 
*< between the auricles and arteries, and dMldi| 
<^ arterisB coronaris riie fiom the aorta bdiiBd As 
<^ valvule iemilunares, both which are eridcatfisil 
<c difledions. If thai both aurides and vaUDdt 
'^ are ready, upon the firft commnnioation of ■»• 
*<tion, to oontiafi: at the ianae time» tfaevcntoH 
** as Dr. Keil well obierves, being ftroi^wl 
*< iirft contrad and hinder the contradion of die 
^< auricles, which miifl be in the mean dnae mocli 
<< dilated by the influx of blood from the veioB» 
<< wliile the arteries are alfo diftended by the HffA 
•* thrown out of the ventridesj therefore tbe ctf* 
diac nerves lying between the two vdll be coiftr 
prefledy and the courie of the liquids in them flop? 
ped ) at the fame time the blood that rufhes at 
^* of tlie left ventricle into the aorta^ puihes die 
cc valves of that artery upon the orifices of the ar» 
<< teria; coronariae^ fo that no blood can enter inH 
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* the fubflance of the heart : Thus both caufes of 

* oontraidJon failing, this mufcle muft become pa- 
' ralytic. The refiftance then to the contradion of 
' the auricles being now removed, they will throw 
' their blood into the ventricles ; and the impulfioti 
' of blood into the arteries from the heart now alfo 

* oetfing, the two great arteries will be conftriift- 
' cd : The nerves are therefore now again free from 
^ comprefnon, and the valves of the aorta being 
^ tfaruft back upon the mouth of the ventrick, the 
' blood enters the arteriaj coronariae ; fince the ven- 

' trides are again fupplied with both the liquids, 

* on idiich their contraction depends, they muft 

* again z&. And thus as long as thefe cauies con- 
' tmae, their efieds muft follow, i. e. as long as 

* die creature lives, the heart muft have an alternate 
' iyflole and diaflole, and the auricles and ventricles 
' have reciprocal aftions-" 

If the arteries contradl fuppofe a fourth part of 
ic fquares of their diameters at every fyftole, and 

* the heart does not throw out a quantity at every 
rffcok, equal to the fourth part of the folid con- 
sits of all the arteries when dilated, it is evident 
)e heart does not throw the blood through the 
fbcic arterial fyftem, but into fo much of the ar- 
3TCS neareft the heart, as will contain four times 
5 much as is thrown out of the left ventricle at 
iDce ; and then this portion of arteries throws the 

:iood forwards and dilates the arteries that lie next, 

and 
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and fo on : But if the capacities of all the aitoks 
taken together in their utmofl dilatations, exceed 
their capacities in their utmoft contradions, juftfo 
much as the quantity of blood amounts to, which 
is thrown out of the left ventricle of the heart at 
every fyftole, which I believe is the cafe, then eve- 
ry contraction of the heart propels the blood throu^ 
the whole arterLJ fyrtem, which may be the rcafon 
why the largeft animals, ceteris paribus, have the 
flowed pulfes and leaft vigor in their motions, and 
perhaps too for the iame realbn require a lefi pro- 
portion of food. The fedions of all the remoter 
veflels being greater than a ledlion of the aorta, 
the blood will move fo much flower in thekf- 
fer veflfels than in the greater, as the fcfiioos 
of the leflfer veflels taken together, exceed the ft- 
Sion of the greater veflel or veflels. The ftici^ 
of the coats of the arteries, if the blood prefled 
equally againll: the fides of them all, octeris pri- 
bus, ought to be one to another as their circum- 
ferences, becaufe fo much as the circumference of 
one artery is greater than another, fo much great- 
er prefllire its fides muft fuftain ; but the arteries 
nearert tlie heart, fullaining the reaction of all the 
arterial blood, they muit have a ilrcngtli yet great- 
er dian in that proportion : And tlic velTcls, bodi 
arteries and veins, the more dillant they are from 
the head, the greater proportional llrcngth their 
coats mull have, becaufe the arterial and venal blood 

comin^' 
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communicating, they will prefs upon the lower 
ircflcls, with a force proportional to the perpendicu- 
lar altitude of blood above, which will bs that of 
tbc perpendicular altitude of the whole body ; f(;r 
though the afcending blood of the arteries may be 
£ud not to prefs upon the defcending, becaufe it 
moves another way, neverthelefs it being thrown 
from the heart into one common veflel, which af- 
terwards divides j the blood moving both ways com- 
municates, and that force which is neceflary to o- 
vcrcome the natural inclination of the afcending 
Uood to defcend, will be imprefled alfo upon the 
defcending blood, which is juft the fame with the 
^ght of the afcending blood ; and the veins both 
fiom above and below communicating at the right 
tnriclc, the prefTure in them will alfo be as the 
perpendicular altitude of the body. So that the 
blood in all the veins and arteries may be compared 
to a fluid in a curved tube, in which that part in 
one leg eicaiftly balances that in the other, and both 
prcfling moft upon thofe parts which are neareft 
the centre of the earth. Accordingly we find by 
experience, that humours are moft apt to flow to 
the loweft parts, and that by laying thofe parts upon 
a level with the whole body, this inconvenience is 
remedied ; but laying a leg only on a cliair does it 
but in part, juft fo much as the perpendicular alti- 
tadeof the body from that part is (liortened. There 
B alfo to be confidered concerning the thicknefs of 
ihc coats of the veflcls, that the blood moving flower 

C c in 
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in the Imall veffds than in the great, the moffloil 
of the blood ac:ainft the fides of a finall vcffd ^ 
be as much lels than the moment of the blood a- 
gai:-r: cqu.:l parts of a great one, as the velodtyof 
the blood in jl imall velTcl is lefs than that in a great 
one ; and dieretore their coats may ahb differ fiocn 
the former prO|X)it:on, as the velocity of the Hood 
dirVjrs. Molt of the fmall veffcls in the limbs ly- 
ing :\c:..in:i one another are a mutual fupport, and 
therefore lefs li.ible to be dihted or burft than a- 
pilLiies whiiLh lie in the thin membranes of cat- 
ties, fiich r,s in the nofe. Hence thefe, I fuppofe, 
are mou fubjcct to hxmorrhages. And if hamor- 
rh.^cies of blood do t: cqiiently arile from obftruffioDJ 
in ihe minutell vcircls, docs it not appear how o- 
pium and the b.a k, if they tliin the blood inward- 
ly taken (*;b ihey do moft powerfully when mi»d 
wi'.h h^ co:r.c to be fo often effbctiud remedies in 
ih.s c.iv : Aiid ti.. cj.t< of the LlkT vclkls being 
yv ) \.).Lion..bIv \Vw. k.r ih.;n the Q:re.;t ones, accor- 
ci" T l) .iij d-.c: L..lL" of tlic wloeitv of the blood, 
\vi:ic!i Liijn- ihc mM:iicr.t wiili which it move? in 
tl . :n, wr^ncw^r tlij b!o )J bj'^ins to move in them 
Avlrh .::i '.-.i v::loci V, ov circater, i:> it happens 
'cAwv ..'A ..1. : .;t tion, \v]v.n the Lr^er \xiills are tved, 
tlvj iorcc of the bivj-o 1 fonv. times overcomes the 
Jirc:.u\h ot th- co.;ts of the u:.alicr vclTcls, and di- 
lute ; ilxm fo, th/.L tlvjiL v-fiels, which fe:ircc bled 
diiiir.g tile operation, v/iil lometimes bked after- 
terwards. And this conlhnt erfbrt of the blood io 

dilate 
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velTels upon the ob!lrui::tio:is ot others may 
thofc tiirobbing pains which arc fth in wounds 
I the bleeding is llopc>ed, and in ail violent in- 
putions, until the coilateral branchies are dilated, 
ae tenfion of the parts otherwiie taken off. 
pHE extreme branches both of tiie arteries and 
have very numerous communications, like 
in the ftamina of the leaves of plants, by 
Icb communications tlie blood that is obiiructed 
ijT veflels may pafs off by other vefiels th.^t are 
ibftrudled ; and the moment of the blood in the 
leflening, and the fridlion from the velicls 
Bjfing as it approaches the extremities; and as 
of the leffer vellels are more expofed to pref- 
dian any of the large ones, thoie communica- 
in the leffer veffels are therefore mude more 
rmis. By means of thefe coaimnnicaiions, 
Mood circulates in a limb that has had part ani- 
Kcd, and into any veffels that have been fcpa- 
from the trunks that fupplied tliem, which 
ffife muft have mortitied for want of nourifh- 
and with them, for the fame reafon, all the 
ihcs that arife from fuch fcparated veffels ; and 
difcern no other way than by thefe commu- 
3ns, that the fluids contained in a large inflam- 
n pan fuppurate into one cavity. 
we injeifl by the arteries a Urge quantity of 
lured fluid, we find all the large veins full of 
iiqaor before any of the lolid parts are much 
Wed with it ; and upon frequent repetitions all 
Cc a of 
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of them much lefs coloured than I tliink might be 
expeded, if it had gone into all the vcffcis of the 
body ; and I have often thrown wax or tallow 
coloured with vermilion or verdigreafe, through 
all the arteries, and back agnin through the 
veins, even to the heart, every where filling vtHcIs 
tliat cannot be difcerned without a microfcopc ; and 
all this without tilling or much difcolouring any one 
entire part. In viewing with a microfcope the cir- 
culation of the blood in tlie tail of a iilh, the eye 
cafily traces arteries to their extremities, and their 
return in veins ; yet all the veffels we can fee nuke 
but a fmall part of tlie whole of what we fecj 
tliongh we are taught that the whole animal body 
is a compages of vcflels, fuch as we fee: But if it 
were fo, I think we could not well diftinguifli anyi 
and if the fum of the diameters of all the vcflels 
we can fee, are to that of the breadths and thick- 
nefles of all the reft of the parts, which we fe at 
the fame time, taken together, but as one to five, 
thefe vedels then are no more than the twenty 
fifth part of what we fee with them. What then 
fhall we fuppofe the reft of the tail, and thofc pirB 
which were fo little tinged, and ihofe which weit 
not filled with wax, in the foregoing experimeniSi 
compofed of ? Are they not compofed of veSJs 
which ariie from the arteries, as excretory dii& 
do in a gland, but terminate in the veins ? And tbcfe 
veflels being only to convey the nutritious juios, 
and what clfe may be a proper vehicle for tbeiD» 
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tBOt fit the circulation in them fliould be ex- 

hg flow, that the nutritious particles may ad- 

[ the eafier to the fibres of the vclTels, which 

ll'are to augment or repair? Befides, if any 

jje part was made up of blood-veflcls, or any 

tveflels with fluids moving fwifily in them, it 

f to me impoITible, that one part of a limb can 

" cold while another part is hot, if the warmth 

parts is owing to the fluids they contain. 

there are fuch veflels as ihefe, the velocity 

motion of their fluids will not depend upon 

roportion they bear to the vefTcls they arife 

but upon the velocity with which their fluids 

irated from the arteries into them, and the 

bnion of the fei5tions of all their orifices to the 

p their own ftdions, at any diftance where 

tould compare the velocity of their fluids. And 

Btngih of the coats of thefe velTch, may not 

pe as much lefs than the ftrength of the coats 

I artery, as their diameters are lefs, but alfo 

I tliat proportion in which the velocity of their 

lis left, and the motions more uniform, than 

focity and motion of the blood in an artery. 

rE coats of the veins are much thinner than 

of the arteries, comparing veiTcls whofe fe- 

larc equal, bccaufe the blood moving flower 

veins than in the arteries, it prefles with lefs 

itagainft their fides: And befides, the blood 

veins has nearly an equal uniform motion, 

the aneries a very unequal one ; and that 

will 
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will require a farther difference in the llrengihal 
their coats [ for thofe of the arteries muft be equal 
to the greatert natural prcffure ; and if the atterul 
blood propels the venal, that is a farther reafoojix 
the different ftrength of their coats. 

All thefe things being confidered, jtappeantt 
be a difficult thing to determine nearly, whit pro- 
portion the fluids of an animal body bear to the 
folids, or what proportion the fum of all the mi- 
nuteft arteries bear to the aorta, without which I 
think we can neither determine the comparative ve- 
locity of the blood moving in the different vtflek, 
nor the quantity of blood in any animal body, doc 
the time in which the whole mals of blood, oti 
quantity equal to the whole mafs, is flowing thro' 
the heart. But if each ventricle of the heart boliii 
five ounces of blood, and they are filled andeiB* 
ptied every fyftole and diaftole, which I think ■ 
true, and if eighty pulfes in a minute be atb«i 
to be a common number, there then flows twoi^f 
five pounds of blood through each ventrkk of 4e 
heart in a minute. Dr. Keil has fliewn thitd* 
fum of all the fluids in a man exceed the fum * 
all the folids, and yet the quantity of bkxxi wlw» 
all the vifible arteries of a man will contain, islefc 
than four pounds; and if we may fuppoiealld* 
vifible veins, including the vena ports, hold foul 
times as much, the whole then that the vifiUe vA 
fels can contain is not twenty pounds ; but the wbd 
that they do contain is but very little more dun tt 
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I can contain, feeing the arteries are always 
\ almoft empty in dead bodies; but how much 
s invilibk arteries aiid veins contain, Imeanthofc 
■»kh contain fuch a compound fluid as is found 
the larger veflels, I know no way to judge, un- 
s we knew what proportion thefe veflels bear to 
:>ie that carry the nutritious juices and lerum (if 
=xc are fuch) without the globuli of the blood. 
stais paribus, is not the velocity of the blood in 
uls proportionable to their quantity of a-i 
; and their neceflity of food alfo in pro- 
nto their quantity of adiion ? If To, it appears 
Irthofc animals which ufe no exercjfe, and whole 
1 moves extremely flow in the winter, can fub- 
Fwiihout any frefli fupply of food, while others 
I ttfc a little more exercife, require a little more 
ad; and thofe who ufe equal exercife winter and 
ETimer, require equal quantities of food at all 
ne, the end of eating and drinking being to re- 
ir what exercife and the motion of the blood has 
:ftroycd or made ufelefs ; and is not the lefs ve- 
ciiy of the blood in Ibme animals than in others, 
c reafon why wounds and bruifes in thofe animals 
K not Co foon deftroy life, as they do in animals 
^fe blood moves fwifter? 
^ HAD a patient, whofe mufcles on the infide 
f the thigh were torn to pieces with the cramp, 
rotn whence was a vail: efFufion of blood among 
ittt mufcles. The tumor being opened, it was judged 
ticceflkry to take off the limb. The patient, having 
a great 
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a great difcharge from the wound, was eafy ibra- 
bout ten djys ; but the cramp then returned irno 
the fhimp with fuch exceffivc torment that he died 
foon after. I have never heard but of one other 
cafe of tliis kind, which ended in the lime man- 



Wh e n any of tlie vcflels are lacerated by bniifes, 
flrains, or otherwife. without any external wound, 
purging (which is of more ufe than one am wdl 
account for) and cooling applications arc always 
proper to prevent as much as may be extravafjtions 
of blood or fcruin ; but the lacerations once healed, 
wliich may be in eight or ten days, and the pain 
quite gone, then warm medicines may be applied, 
with opium, or fp. cornu cervi (which powerfully 
feparatc coagulated fluids) to help to attenuate aiid 
thereby diffipate tlie extravaCited juices. 

When the blood-vcfTds become unable topre- 
ferve the circulation in the extreme parts, wheilier 
from particular weaknefs in the vefTels, or any o- 
ther decay, I have always obferved it to be hurtful 
to fcarify. It lets out the juices that fhould affiH 
nature to make a feparation of the mortilied part; 
nor can it be known in what place we may liiftly 
amputate till fuch a feparation, which teaches ui 
where it can be fupported, and in any place Ihort 
of that an operation will be both ufelefs and mif- 
chievous. I have known many fucceed well who 
have been thus left to feparate, but very few that 
were otherwife treated ; nay, have knov/n foine 
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rtraordimry Inftances of fucceis where the patient 
\ad the happlnefs to have no one about them to 
ntemipt the kind afiiftance of nature. 



I 



CHAPTER X. 

Of the fympbaduSfs. 



LYMPH^DUCTs are finall pellucid cylindri-. 
cal tubes which arife invifible from the extre- 
mities of the arteries throughout the whole 
body, but more plentifully in glands than other parts, 
and in greateft number from fuch glands as feparatc 
ihe vifcideft fluids, as may be obIer\'cd in the liver 
and teftes. They cannot be difcerned in a natural 
ftate to have more than one coat, and that exceed- 
ing thin, having valves at imall and uncertain di- 
fences, to prevent the regrefs of their fluid. They 
bave frequent communications like the veins, but 
iio not unite (o often ; the larger trunks are in ma- 
ly places attended with fmall glands, thro' which 
hey mn, and at the fame time fend communicant 
ranches over them, that they might be fecured 
gainft obftruftions from difeafes in ihofe glands. 
Tiey all terminate in the vafa laitea, or in the large 
eins. All that rife in the abdomen empty into the 
lafteiE fecundi generis and receptaculum chyli; 
Wfc in the cavity of the thorax into the dudtus 
loracicus and the fubclavian veins. Their ufes are 
D d 10 







to carry lymph to dilute the chyle, to nuke it n 
corporate more readily wJtli the blood (but not U 
make it flow the better in the Uftcals, as appeas 
fufficicntly from their not entering into the nunut- 
eft latfteals) and to carry off fo much lymph as is 
necefliiry to leave the blood in fie temper to flow 
through the veins ; for it is always obferved that in 
fuch perfons as have their blood too thin, the glo- 
buli cohere and form molecule , or polypules, 
which I imagine may arife from the globult of the 
blood not rubbing often enough, and with fufiicicDt 
force one againft another to difunite them as fs& 
as they cohere. Thefe polypufes are firquendy 
found in all the large veins, and in the right aurids 
and ventricle of the heart, efpecially in fuch bodio 
as die hydropic or of any chronic difeafes. 

Authors have defcribed and painted tbefe 
vcffcis as they appear when injected with mercury; 
in which cafe the coat of thefe velleb being exceeA* 
ing thin, it is not able any where between the T^ 
to refift the mercury's attrafting itfelf into j^cMes: 
And the fame appearance alfo happens when dicy 
are vaftly diAended ; becaufe the valves hindenf 
a diftention where they are feated, the Ipaccs be- 
tween them approach to a fpherical figure from At 
equal prefTure of the iluid, according to the deffit 
of their diftention : but in a natural Aate wfatf 
they are filled with lymph, or when they are flfr 
derately injefted with air or water, theyaqjpeffB 
cylindricsl as the veins. Any of thefe vc0^ bang 

burft, 
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rft, they caufc a dropfy in the cavity into which 
sy open^ which is oftener in the abdomen than the 
3nx« This kind of dropfy is fometime cured by 
jpiogy and I believe the reafon why it no oftener 
xeeds is^ that it generally takes its rife from a. 
eaied liver. Formerly in this operation only part of 
i water was drawn off at a time, and the tap fbme*^ 
acs left in the wound to draw off more, which 
18 exceeding painful, and fbmetimes brought on 
aortification ; and if they drew off much water 
one time the patient was in great pain, and ge- 
tally £untcd, which was thought to proceed from 
t kfi of too much of the liquor at once. But 
r. Ms AD obierving that thefe fymptoms could not 
OGoed fixxn the lo^ of an extravaiated fluid, ibon 
mid the true cauie, which was the fudden wanjt 
' ibc pidliire of the abdominal mufcles ag^dnft 
e parts contained in the abdomen ; and in the 
ar 1705, being then phyfician to St. Thomas's 
i^Mtal, ordered it to be tried there in the follow-* 
g manner : He direded the abdomen to be pre0^ 
. by the hands of affiftants while the water waa 
lining out, and afterwards kq>t rolled till the 
nicies recovered force to do their office, and fa 
3k out all the water at once without any inconve- 
SMt, which has made this operation not very 
ioful, fomietifiEies fucceisful, and never danger- 
18. I preferved one woman by fixteen opera- 
KM, fixin the fifty fixth year of her age to eigh- 
S aootbcr fixL years by iixty fix tappings: It 

D d z muft 



212 LYMPHATIC GLANDS. 

muft be confefled that few cafes fuccecd Uke ttcfe, 
and very few recover. 

I OPENED a woman who died of a dropfy'io 
the liver, in which I found the gibbous part entiffi* 
ly wafted, and the coat of the liver about a quar- 
ter of an inch thick, which contained about iM 
gallons of a grols yellowifli fluid, in which weft 
many hydatids about the fize of goofc-berrics, 21A 
fome pieces of matter of as bright a red as ver- 
milion. At about fourteen years of ^ (he firft 
began to feel pain in this part, which returned 
monthly, but in time grew continual, her bd!f 
conftantly encreafing till fiie died, which wasin d»' 
twenty eighth year of her age, without ever hxnrf 
had her mcnfcs. All the other vifcera both in tfat 
thorax and abdomen were perftdly found, nor wtf 
there the leaft fign of the dropiy in any of the' 
limbs, or ycllownefs in the fldn, which is fitqucnt 
in difeafes of the liver. 



CHAPTER XI. 

Of the lymphatic glands. 

TH E glands accompanying the lypmhatics 
are fituated in the three cavities, in the io- 
lerftices of the mufclcs, where the lymphatics Mc 
with the large blood-veflels, and in the four emun- 
florics, viz. the arm-pits and groins. In thettfatfi 
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s ftated the glandula pinealis, which I judge to be 
of this fort, having often fcen large lymph^duds 
running into it from the plexus choroides; and at 
'he bafis of the brain in the fella turcica is the glan- 
dula pituitaria, into which enters a large lymphatic, 
IS I imagine, named infundibulum (vid. chap. Of 
he brain.) In the neck are fituatcd a great many 
>f thefe by the fides of the carotid arteries and in- 
emaJ jugular veins, and two, or a fort of double 
oe, upon the larynx immediately below the thy- 
oid cartilage, from which fituation they derive the 
ame of thyroides; and juft within the thorax is 
ated another, called thymus. In very young chil- 
rcn the thymus is as large, or larger than the thy- 
aid glands ; but in men tliefe glands are very large, 
nd the thymus very fmall, the former having en- 
rcafed in about a double proportion of any other 
land of this kind, and the latter having rather dj- 
linifhed than encrcafed : But in brutes, fuch as 
ave fellen under my obfervation, it is juft contra- 
y. From which obfervations I am inclined to 
onclude, that they both belong to*the very fame 
miphatics, and that either of them encreafmg as 
luch as both ought to do if both encreafed, an- 
gers the fame end as if both did ; and that the 
afon why the thymus encreafes rather than the 
lyroid glands in brutes, is becaufe the fiiape of 
leir thorax affords convenient room for it to lodge 
Ij and that in men the thyroid glands encreafed 
ntich becaufe there is no room in tliat part of 
tlie 
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lymphatic glands are laid by Nuck, and o- 
j after him, to be compofed of veficles, and 
if vcflels like other glands ; and that thefe vc- 
. are repofiiories of lymph : But from their 
Bfance in a natural ftate, which js very com- 
tnd uniform, there feems to me to be but lit- 
pibn for fuch a conjefture. Some have thought 
ttfc to be by contradting to accelerate the mo- 
iof the fluid in the lymphatics ; but that docs 

rtn very probable, becaufe a mufcular coat 
have been the readieft means to produce that 
^5 befides, thefe veflcls feldom enter any of 
t without detaching a branch over at the lame 
perhaps to prevent obftruftions. And if thefe 
B were endued with a contracting power, which 
ly prelumed without any proof, it would ftiH 
Efficult to conceive how fuch a power applied 
toertain fpaces, Ihould not rather obftruft than 
Wale the motion of lymph in the lymphatics, 
% there were valves to prevent a reflux; and 
idien, if this were a convenient piece of me- 
ICn, it would be ftrange it Ihould no where 
^ the body be made ufe of 

SIESE lymphatic glands being difeafed, are 
obftrudl and occafion the burfling of the lym- 
s that pafs through diem ; which, if in the 
I caufes an incunible hydrops peSoris j if in 
bdomen, the true afcites, attended with a waft- 
tf the limbs, which is never cured, but may 
peved by tapping. 

CHAPTER 




TH E aliment being received into the mouth, 
is there mafticated, and impregnated with 
(aliva, which is prefled out of the fahvary glandi 
by the motions of the jaw and the mufcles that 
move it and the tongue. Then it defcends through 
the pharynx into the ftomach, where it is digcftcd 
by the juices of the ftomach (which are what is 
thrown out of the glands of its inmofl coat, and 
faliva out of the mouth) and a moderate warmth 
and attrition. Then it is thrown through the py- 
loms or right orifice of the ftoniach into the duo- 
denum, where it is mixed with bile from the gall- 
bladder and liver, and the pancreatic juice from 
the pancreatic gland. Thcfe fluids ferve fiirther to 
attenuate and dilute the digefted aliment, and pro- 
bably, to make the fluid part feparate better from 
the feces. After this it is continually moved l^ 
the periftaltic motion of the guts, and the com- 
preflion of the diaphragm and abdominal mufclft) 
by which forces the fluid parts are prefled into the 
laSeals, and the grofs parts through the guts to the 
anus. 

The chyle, or thin and milky part of the di- 
mcnt, being received into the h£ieah from all the 

finalL 
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uts, they carry it into tJie receptaculum chy- 

from thence the dudlus thoracicus carries it 
le left lubclavian vein, where it mixes with 
N3d, and pades with it to the heart. 
. the veins being emptied into two branches, 
le afcending and defcending cava, they em- 
to the right auricle of the heart ; the right 
unloads into the right ventricle, which throws 
xxi through the pulmonary artery into the 

&om the lungs the blood is brought by the 
nary veins into the left auricle, and from 
ito the left ventricle, by wliich it is thrown 
B aorta, and diftributed through the body, 
the extremities of the arteries arife the veins 
jiphatics ; the veins to coUedt the blood and 
t back to the heart ; and the lymphatics to re- 
us lymph, or tliinner part of the blood, from 
cries to the veins and the vafa ladea, where 
cs with the chyle, and tlien paiTes with it in- 
Icft fubclavian vein and to the heart. 
I. the fluids that pafs into the lloniach and 
eing carried into the blood-veiTels, the great- 
rt of them are feparated and carried off by 

vcflcls, viz. urine from the kidneys, bile 
the liver, £cc. and thcfe juices carry along 
hem whatever might be injurious to the a- 
ceconomy. 
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CHAPTER Xin, 

Of the dura mater and pia mater. 

DURA MATER is a very compaft ftfwsj 
membrane lining the infide of the fcu8, 
firmly adhering at its bafis, and but lighftjr 
at the upper part, except at the futures. It hs 
threeproceflesj thefirft, named falx, begins « the 
crifta galU, and runs backwards under the futufi- 
fagittalis to the cerebellum, dividing the cctebnmi 
into two hemifpheres. Its ufe is &id to be to fujK 
port one fide of the cerebrum from prefling on the 
other when the head is inclined to one fide. But 
I think it is evident that this is not the ufe, bccadb 
there would be more need of fuch a procefe fiwff 
one fide of the fcull to the other, than this wa^f. 
and it would alfo be very neceffary that it thould 
run through the brain, to anfwer that end. The 
principal ufe appears to me to be to divide the loin 
into fuch portions as are leaft liable to be moved 
in the fcull by any violent motions of the head, 
which is better done this way than it would the 
other ; and the under-fidc of the brain is keptfW- 
dy by the inequalities of the bafis of the fcuD, 
which the brain is exactly fitted to. In bratts the 
falx is always very fmall, therefore in thofe vAofe 
brains are of the larger fize, as oxen, ftieep, horfcs, 
&c. the upper part of the fcuU is made uneven, 
cxadly to fit the folds of the brain, which fecura 

the 
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«c upper parts of their brains from concuffions, in 
he iame manner that the lower parts are fecured. 
The fecond procefs runs from tlie lower and bac k part 
rf" the former to the upper edge of eacli cs petro- 
iim, and fuflains the pofterior lobes of the cere- 
irnm, that they might not comprefs tJie cerebellum. 
a fuch rapacious animals as I have difleded, this 
irocds is bone. The third is very fmall ; it runs 
rom the lail defcribed procefe down towards the 
;reat foramen of the fcull, and polfefles the fmall 
pace in the cerebellum, between the proceffus ver- 
aifonnis. Thefe proccfles of the dura mater alfo 
ipe to keep the brain Aeddy. 
(Xhe dura mater has in it feveral finufes, which 
R lar^ veins to receive the blood from the kiTer 
ejus- of the brain: Their number is uncertain, 
nd thofe that are conftant are not defcribed in the 
une order by writers. The firft that prefents it- 
jif is the longitudinalis fuperior, running from a 
tind hole a little above the crifla galU all along 
lie upper edge of the falx. A tranfverfe fedtion 
C ihisvellel is not circular, like other ve(F-ls, but 
baangle whofe fides arc arches of a circle ; the 
nper fide convex outwards, and the two lower 
onvex inwards. The figure of tliis veflet is pre- 
iaved by fmall ligaments running acrofs in the in- 
ide, that it might not become conical, or cylindri- 
al, like other veflels, from die equal preffure of 
t contained bloodj and thereby incommode the 
E e 2 upper 
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ihc upper edges of each hemifphere of the cerebrum. 
On the lower edge of this proceis is generally an- 
other very fmall one, called longitudinal is inferior; 
this runs into the rectus, and when wanting is 
fupplied by a vein ; redus runs between the two 
firft procefles of the dura mater, and unloads wi6 
the finus longitudinalis fuperior into the two htenl 
linufes; but for the moft part the longitudinal fi- 
nus goes more direftly into one of the lateral fi- 
nufes, and the ftrait finus into the other. There 
is fometimes a finall one in the third procefs, whidi 
empties in the fame place with the former. From 
the endings of the longitudinal and ftrait fmufc^ 
begin tlie two lateral finufes, which, when tiicy 
come to the os petrofum, dip down and pafs thro' 
the eighth foramina into the internal jugular veins. 
There is another named circularis, it runs round i 
the fore part only of the fella turcica ; the two 
ends of this empty into four finufcs, one m the 
top of each os petrofum, which pals into the fifflu 
laterales, and one at the under fides of the lai« 
bones, which pafs indifferently into both the latt- 
ral and cervical finufes ; thefetwo laft finufes hi« 
always communicant branches. TTie cervical fi- 
nufes run from the bafis of the fcuU through the 
great foramen on both fides of the medulla fpifa- 
lis colli, and through the tranfverfe procefles of dK 
cervical vertebras ; the laft of thefe have many tin» 
proper foramina running from the eighth foratmm 
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c back part of the apophyfcs of the ocdpital 

There are alio two more of theie vefl^ 

I run fixun the circular Gnus between the os 

oides and fore part of the os petrofum direA- 

the internal jugular veins. 

A M AT £ R is an exceeding fine membrane 
diately invefting the brain even between its 

hemifpheres, and folds. It ferves to contain 
lain, and fuppcnt its blood-veflels, which run 
in great numbers, for the arteries to divide in- 
lall Ixanches upon, that the blood may not 
die Ixain too impetuouily ; and for the veins 
nte on, that they may enter the finufes in 

and larger branches. Between the dura and 
later, is defcribed by feveral anatomifls, a 
biane called arachnoides, which may eafily be 

1 at the back part of the cerebram, upon 
crebellum and back part of the medulla fpi- 

B A v £ feen a large part of the dura mater, 
Qoe part of the pia mater oflified. 
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CEREBRUM. 

CHAPTER XIV. 

Of the cerebrum, cerebdtum, meduila obhnp:its, 
and medulla jpinalh. 

CE R E B R U M is that part of the brain which 
poiTdfes all the upper and fore part of the 
cranium, being leparated from the cerebel- 
lum by the fecond proccfs of the dura mato. te 
upper fide is divided into Cvvo hemifpheres, and its 
knver ftde into four lobes, two anterior and tm 
pofterior, which latter are much the largcft. kk 
the meeting of the four lobes appears the iofiuid^ 
bulum» which feems to be a lymphatic, runaing 
from the ventricles of the brain into the gjanduk 
pituitaria : This gland is feated in the lella tm i ao . 
brdjiediately behind the infundibuium appear nro 
fmall bodies named protuberantiae dux albsrptne 
infundibuium. Between the two hemifpheres rf 
the cerclmim, lower than the circumvolmions, 
appears a white body, named corpus caUafam. 
Under the corpus callofum appear the two lateral or 
fuperior ventricles, which are divided into righi 
and left by a very thin membrane lumcd fqwim 
lucidum, wliich is extended between the cor- 
pus callofum and fornix. The fornix is a iW' 
dullary body, beginning from the fore part of theK 
Tcntricles, with two Imall roots which foon unitt; 
and running towards the back part, where tbcj 
divide into parts, called crura fomicis. In the b*- 
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lis of thefc two ventricles are four prominences : 
The two anterior are called (from their ini»er tex- 
tnre) corpora ftriata; the other two are named 
tfaahmi nervorum opticorum, Beyond thefe are 
two more procefles, called nates; and under them, 
nearer the cerebellum, two called teftes. Above 
tbe nates is fituated the glandula pinealis, femous 
for being fuppofed, by Des Cartes, the feat of 
the foul. And upon the thalamj nervorum opti- 
corum are a number of blood-veflels, glands, and 
l3rmphiEduifts, called plexus chorcMdes. Under the 
beginning of the fornix is a fmall hole, called fo- 
ramen ad radices fornicis, or iter ad inflindibulum; 
and under the middle of the fornix, one called fo- 
nunen pofterius, which is covered with a valve 
named membrana, or valvula major ; and the fpace 
under ihc two anterior ventricles between the fora- 
mina and the cerebellum is the third ventricle. 

Cerebellum is fituated under the fecond pro- 
ccfs of the dura mater. By dividing this part of 
the brain length-wajrs we difeover more plainly the 
fourth ventricle, whofe extremity is called calamus 
fcriptorius ; here alfo appear two medullary bodies 
called peduncuH, which are tbe bafis of the cere- 
bdlum. The medullary part in the cerebellum, 

lugh it is inmoft, as in the cerebrum, yet is of 
nt fliape, being branched out like a plant. 

The fubftance of the brain is diftinguiflicd in- 
to outer and inner : the former is called corticalis, 
onerea, or glandulofa ; the latter raedulUris, alba, 
Medulla 
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Meoclla oblongata is a meduUaiy cat- 
liiiailiiwi of the under part of tfac ocrdxam mi 
CERiidfaan. It ttft i[ipe«is in two bodies &oin the 
3iileriar|MtoftfaepaaeriDrkibesof the ccrebnun, 
oUod cran fwAifa ofakx^atf . The uiaca of 
dide crura b et w een the cerebrum and cerebcUoia 
is called iflfamos ; and imtnediatcly beyood ttus u 
an eminence named proccniis annularis. 

Medclla spinalis is a produSioit of the 
incd"l|j obloi^a throagh the great foranieQ of 
the faill, and tfanxigh the channel of the fjHiie: 
It enlarges about the hA vcitebrx of the back and 
firft of the neck, where the large rxrvcs are giTtn 
off to the anns -, it again enlarges in the kki, 
where the craral nerves begin ; and the lowcrend 
of it, with thofe and other nerves, is called ftom 
its rdemUance caada equina. The coats of this < 
part are the lime with thole of the brain ; but the 
mcmhittas ha:c, which is analogous to the duri 
mater, is thinner and more ccmneded to theboncS) 
and the tunica arachnoides more confpicuous. 

Wounds in the cerebrum, though very dbrf** 
gerous, are not mortal ; but in the cerebellum ai>^ 
medulla oblongata caufe fudden death ; and in tt*' 
medulla fpinalis, lofs of fenfe in all the parts wlucJ 
recttve nerves from below the wound. In pcrio*^ 
that have died lethargic, I have always found d^ 
iMain full of water j and in children the bran -* 
always very foft and moift. In a man that dJ^ 
of ail apoplexy I found all the veffcls of thcbraS:* 
itPiiK^ 
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ixnoderately diftended with blood, and the ven- 
des and the fubftance of the brain full of lymph, 
e pia mater very much thickened, and ad- 
aing {o very loofely that the greateft part of it ' 
as feparated without breaking. 
I H A V £ twice feen in the cerebrum a fchirrous 
nxior as large as a pullet's egg ; and in another 
ody, impoflhunfiations which poflefled near two 
birds of the whole cerebrum. And in a perfon 
hat died with a gutta ferena, I found all the ven- 
rides of the brain full of lymph ; and the thalami 
xrvomm opticorum and the optic nerves, e'er they 
went out of the fcull, made flat with the preflure. 
bd in an old man I found the right optic nerve 
nfled and blacks 



CHAPTER XV. 

Of the nerves. 

FROM the medullary part of the cerebrum, 
" cerebellum, and medulla Ipinalis, a vafl: 
" number of fmall medullary white fibres 
are lent out, which, at their firft egrefs, feem 
cafily to feparate, but as they pafs forward are 
fiimewhat more, but flill loofely connected, by 
the coat which they obtain from the pia mater, 
and at laft piercing the dura mater, are ftraitly 
braced by that membrane which covers them in 

F f •* their 
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«« their progrefi; whence they become white, finn, 
'< ftrong cords, andairfb, well known by the mne 
'< of nerves. To thefe coats an infinite number of 
'* vedels, both arteries and veins, are diftribotedj 
*< fo that after a nice lucky inje£lion the whdeoid 
*' is tinged with the colour of the injeded liquor; 
*< but when the fibrils are examined, even widi the 
*' beflmicrofcope, they appearonly like (bnianyfisal 
« diftina direads running paraUel, without any a- 
^< vity obfervable in them, thou^ Ibme incautkos 
•• obfervcrs, miftaking the cut orifices of the arte- 
*< rious and venous veflels, juft now mentioned, fx 
<< nervous tubes, have affirmed thdr cavities to be 
•* vifible. The nerves, which if all joined hardfy 
<< make a cord of an inch diameter, would ban 
•* from their exerting themfelves every where, to 
<< be diflributed to each, even the finaUeft port of 
*^ the body. In their courfe to the places for which 
** they are deftined they generally run as flrait as the 
" part over which they are to pafs, and their own 
** latety from external injuries will allow, fending 
•' off their branches at very acute angles, and con- 
«* fequently running more parallel than the blood- 
** veffels. Their diftribution is feldom different in 
" the oppofite fides of the fame fubjeft, nor in- 
** deed in any two fubjedts is there confiderablc va- 
•* riety found. Frequently nerves which come out 
** diftinft or feparate, afterwards conjoin into one 
•* fafciculus, under the fame common covering; 
f * and though the nervous fibrils probably do not 

« commu- 
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'oommumcate (the reafon of which opinion (hall 
' immediately be given) yet bccaufe the coats at 
' the conjoined part are common, and thefe ftrong 
' coats may have great efFe<as on the foft pulpy 
' nerves, it is evident all fiich will have a conii- 
jukrable fympathy with one another, whereof fe- 
fceral examples in praiflice (hall be inflanced when 
' the particular nerves are defcribed. In fome parts 
' where there are fuch conjunftions, the bulk of 
' the nerves feems much encreafed, and thefe knotty 
' oval bodies, called by Fallqppius corpora o- 
' livaria, and generally now named ganglions, are 
' fotmed. The coats of thefe knots are ftrongcr„ 
' thicker, and more mufcular than the whole nerves 
' which enter into them would feem to conftitute^ 
' while the nervous fibrils pafs through without 
' any great alteration or change. I do not think 
' any author has yet made a probable conjefture 
' of the ufe or deiign of thele ganglions, whe- 
' ther they imagine them corcula expellentia, re- 
' fervoirs, or elaboratories, neither can I give an 
' account of their ufe the leaft fetisfa^ory to my- 
'felf. 
•' From undeniable evident experiments, all a- 

* natomifts are now convinced that to the nerves 
' we owe all our fenfation and motion, of which 

* they are the proper organs ; and the lenfations 
" in the minuteft parts being very diJHnd, therc- 
" fore the inftniments of fuch fenfations raufl: have 
*' diftin(S origins and courfe to each part. Though 

F f 2 " aU 
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" aU are ag re e d ss to the cfitxt, yet 2 hot d'lfptite 
■ hx arafe aboai the xnanna bow It u produod, 
■vis. irinfacr kn&tkn and motion are occalioiKd 
■■ bf « whratio n rommoni aiEd to tig perrcs, nludi 
" (fade gaKkmen (appoSt eniiicly fbJid and tcde, 
" at hf z liqaid contained and moved in ibaa. 
" The iifl of tfade opimons I rather incline to, ibc 
" dicfe loiotK, bcc2ule the nen'es proceeding fen 
f die fanin hesx a great analogy to the exctetcty 
» dnSs of other gbnds. Then they are hi from 
" bong fbctcfaed snd tenie in order to vilxate. 
» And what brii^ the exifknce of a liquid in thdr 
>* cariiiesoexttoadnnanAration, isihccxpenrBcnc 
"firftmadc by Bellisi, and retited by Bohr 
"and PiTCAiRN, which I have often done with 
" cx»A good fuccds i it is this : After opening the 
** ibonz of a living do^, catch hold of and com* 
" prrfsthcrKrcnicrervc, !m:;!edj^tc!v;hediaphngni 

* cesfis to a^ ; remove the comprcfiing force, that 
■* raulclci^iui contrait- ; gripe the nerve with one 
' hand fome wry ibove the diiiphragm, that fe- 
" plum is unaftive ; then ^vith the other hand ftrip 
" dow-n the nerve frcm the hril hand to the dia- 
'* phragm, this muicle again contra^ ; after once 
" or twice having ftripped the nerve thus down 

* or cxhauiled the liquid contained in It, the niui- 

* cle no more afti, Iqueeze as you will, till 4e 

* firft hand is taken away or removed higher, aw 
' the nerve liripped, i. e. the liquids in thclupf" 

* riof pan o£ ijie nerve have free accefs to the dJi' 
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•« phragm, or are forced doWn to it, when it again 
•• ivill move. Now if this liquid fhoiild be grant- 
<* ed us, I am afraid we (hall be flill as much at 
" a lols to account for fenfation and motion as e- 
" vcr ; and therefore all I fhall affume is what is 
•« founded on experiments, that thefe two adlions 
" do depend on the nerves ; that fenfations are 
•* pkafant as long as the nerves are only gently af- 
«« ieded without any violence offered them ; but 
«* as ibon as any force applied goes beyond this, 
«• and threatens a folution of union, it creates that 
" uneafy fenlation pain : The nerves, their fburce 
«« or their coats being vitiated, either convulfion or 
••^pally of the mufcles may enfue. 

« The nerves are diftinguiflied into two clafles, 
•* of the cncephalon and medulla fpinalis ; of the 
•••firft there are generally ten pair reckoned, of 
" the laft thirty. I (hall defcribe the nerves in 
«« the fame order in which they are generally 
" ranked, though it is not poflible to profecute the 
" difIe£lion of them after the fame manner ; but 
•« to fiipply this, I (hall mention alfo the order 
«« wherein they may be all dcmonftratcd on one 
«* fuljeft. When I affign the origin of any nerve 
•« fiom any particular part, I defire it may be un- 
«» derflood of that part of the furface of the me- 
" dulla where the nerve firft appears ; for by this 

* method we fhall (hun any difpute with thofe au- 
" thors who trace their rife too minutely, and per- 

* baps be Icfe liable to miftake or to deceive our 

•^ readers 
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" readers. Ncv (hall I be over anxious about l^ 
" terminations of the nilnimx fibrillar Gact k t 
** not pofliblc to trace them ad ultimos fines, mr 
** do I think ^-ery neceilary for explaining any ph&< 
'( nomena, whik very often in a multipticftv 
" words the whole defcripdon comes to be oh 
•' fcure or unintelligible. 

" Of the ten pair proceeding from the cncqilii 
*' Ion, the firft is the olfadory, which in brata; 
" juftly enough, has the name of procefliis im^ 
** miUares beilowed on them, being lai^ and boL 
*• low, and are indeed evidendy the two antenti 
*• ventricles of the brain produced ; which flrudaw 
*• and the lymph conflantly found in them, inducei 
•* the ancients to believe that they ferved as emao* 
•* dories to convey the fuperabundant mucus Bxan 
** the cold moift brain to the nofe ; but in nun 
" they are final!, long, and without any camty, ^ 
" riling from that part of the brain where die a* 
" rodd arteries are about to enter, and numii^ uO' 
*' der the anterior lobes of the brain become a U^ 
** larger, till they reach the os cribrifbnne, iolQ 
** the foramina of which the finall fil^mrpti^ iufi- 
*' nuate themfelves, as upon gently pulling tbofe 
*' nerves or after having cut them vciy near dK 
** bone is evident, and are immedi^ely {pnad co 
** the membrana narium. Their tender SmOsK 
■* and fudden expanfion on fuch a large forfio^ 
** make it impofTible to trace them on the nwn- 
" brane of the noflrils, which has riven (<nsxhii^ 
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<* to fcvcral authors to deny them the ftrudure or 
** life of nerves. 

*• Th e fccond are the optic, which arife fingle 
■• from the thalami nervorum opticorum, and then 
<• uniting at the fore part of the cella turcica, they 
•• fccm to be pretty much blended ; afterwards they 
** divide, and running obliquely forwards, pafs out 
•' at their proper hole of the iphenoide bone, and 
*' enter the globe of the eye to be expanded into 
*• the membrana redna. From this conjumftion of 
" thefe nerves, authors generally endeavour to ac- 
'* cxaunt for our feeing objeds fmgle, whereas we 
** have reafon to believe fifhes, the chamelion, &c. 
" whofc op6c nerves fimpiy crols one another with- 
" out any fuch union, do fee objefts alfo fingle, 
" fince they fo exadtly rufh on their prey ; where- 
" as if thofe authors aflertions were tme, they 
•' would oftencr catch at the fhadow than the fub- 
" (lance. The blood veflels mnning through the 
" middle of thefe nerves, and the rami6cations of 
•• the retina are very obfervable, whence we may 
" deduce the reafon of Picard's experiment of 
" fuch objefts as fall on the entry of the optic nerve 
** being loft to us, and hence alfo an account may 
*« be given of an amaurofis or gutta ferena. 

" The third pair of nerves firft appear at the 
*' anterior part of the proceffus annularis, and go- 
" ing out at the foramen lacerum are diftributed to 
*' the globe of the eye ; mufculus reilus Fallopii, 
" attoUcDS, adducens, deprimens, and obliquus mi- 

*'nor 
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uflly got the n 



** nor ; therefore this pa 
*' of molores ociili. 

'• The fourth pair, which are the fiaalldlof 
•' any, derive tlieir origins from the anittior Ixtcrsl 
•' part of the procciTus annularis, and go out at ihc 
•* foramina lacera to be entirely fpeni on die mnf- 
•' culi trochleares, or obliqui majores oculoruni, ta 
*' which mufcles chiefly the rotatory motion of the 
" eyes in ogling, and the advance of the eyes for- 
«' ward in flaring and fury, is owing ; for which 
*' rcafon anatomifts have called thefc nerves pathe- 
" tici. 

•* The fifth pair rife from the fides of the an* 
•* nular procels, and after piercing the dura mater 
•* divide into three branches ; the firll of whkh is 
*• the ophtlialmic, which as it is about to enter the 
«* orbit by the foramen lacerum, fends oiF a Ijmll 
•' twig that afllfts in the formation of the inter- 
" coftal, and then the nerve is diftributed todie 
*' glandula lacrymalis, fat, membranes, and palpe- 
" brx of the eye, while it fends one confidcraWe 
*' branch through the orbiter intemus anterior hole 
" to be loft in the membrana narlum, and a ScxtX^ 
*' pafles the foramen and fupcrcilia to fu|^Iy the 
" mufcles and teguments of the forehead. HoJCC 
*' we eafily difcover what part is affeftcd in that 
«' painfol difeafe the megrim, when the eye ball 
« and forehead are racked, and fuch a heat Is felt 
« within the nofe. Hence alfo we may learn h(W 
*' the mufcles of relpiration come to be & mu'^ 




affected on the application of any acrid irritating 
fubftancc to the membrana narium, as to pro- 
duce that violent convulfive motion, fneezing. 
The fecond branch of the fifth pair, which may 
be called maxlHaris fuperior, partes out through 
the foramen rotundum oiTis fphenoidis, and im- 
mediately gives nerves to the fat under the crota- 
phile mufcle, and to the palate, fmus Iphenoi- 
dalis, and noftrils. The remaining tmnk infinu- 
ating itfelf into the channel on the top of the 
antrum Highmorianum, to which cavity and to 
the teeth of the upper jaw it gives fmall twigs, 
at laft comes out at the orbiter externus hole, 
and is fpent on the mufculus orbicularis palpebra- 

ri, nofe, and upper lip, where fome branches 
the feventh pair feem to unite themfelves to 
"die twigs of this. The third branch, or max- 
illaris inferior, goes out at the foramen ovale, or 
fourth hole of the wedge-like bone, and foon 
fplitting into a great many branches, is diftri- 
buted to the mufculus crotaphites, maffeter, pte- 
rygoides, digaftricus, buccinator, myloliyoideus, 
geniohyoideus, gcnio-gloffus and bailo-glofTus, 
glandula fublingualis, maxiUaris inferior, and 
parotis, to the external ear, where it fecms to join 
the portio dura to the fubftance of the tongue, 
in which it is pretty much confounded with the 
■ ninth pair : from the root of this laft branch 
' the chorda tympani is rcflefled. The laft rami- 
' fication of this branch which I fliall men. ion, Is 
G g " tint 




•* that which enters into the canal of the lower jaw, 
" furnifties the teeth there, and comes out at tk 
•* chin, on which and the lower lip it is beftowed; 
" at this place it is again conjoined to the fevcnth 
" pair. From this fhort fketch of the large fifth 
" pair of nerves, and by obferving feveral phasno- 
" mena which happen to thofe parts to which they 
** arc diftributed, we might have a much £irther 
*' confirmation of the general doftrine of nerves 
** delivered, and fee, at lead, the way pathed to a 
" rational account of thefe phenomena, for reafon- 
" ing on which we fliould not otherwife have the 
" lead ground. We can, for example, from the 
'* chorda tympani and the nerves of the teeth, be- 
*' ing derived from the fame common trunk, im- 
** derftand how the found of any vibrating body 
" held between our teeth is fenlible to us, when 
" another cannot pofTibly hear the leafl: on't. By 
*' the like mle we know why in a violent tootb- 
" ach the mufcles of the face are fometinies con- 
, '* vulfed ; nor fhall we be furprized to hear odb 
" plagued with the ach in his upper teeth, co»- 
" plain of a knawing pain deep feated in the bona 
*' of his face, or to fee his eye-lids much fwdW, 
" or the tears trickling down in great abundanctj 
" whereas the lower teeth aching, the ear is piin- 
" ed, and the faliva flows in great quantities. Vft 
" may have fome diftant views of fc«nc fom»datic« 
" in reafon for the cure of the tooth-ach, by flroi^ 
*' con^reffion of the chin, or by applying blifto' 
"behind 
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^ behind the ears, or by burning behind or on the 
^' ear. Ansong a great many inAances of the good 
*' cfied of the adual cautery in fuch a cafe, I (hall 
^ ffvc one which ieems to me remarkable : L M. 
** was ieissed with the tooth-ach, a convulfion of 
*' that whole fide of his face followed whenever 
*^ the pain became acute, or he attempted to ipeak ; 
•• after he had undergone bleeding, purging, fa- 
*' Jimkm, ietons, &c. without any benefit, he 
*' was cored by ap[dying a fmall cauterifing iron to 
<« the antihdix. 

•• Th s fixth pair of nerves arifing from the 
*' lore part of the corpora pyramidalia, after piercing 
^ dmn^h the dura mater, give off a branch, which 
*' joined with the reflected twig of the ophthalmic 
^ branch of the fifth pair, forms the original of 
^* ihe intercoftal, pafTes through the foramen lace- 
•• nmi to be fpent entirely on the mufculus ab- 
•• dudor oculi : Suppofing this nerve to fupply ever 
«« fi> litde kfs than a due proportion of liquidum 
«« nervoftmi, an involuntary flrabifmus will be oc- 
^cafioned. 

«• Thovgh the fifth and fixth pair of nerves 

«« form entirely the beginning of the intercoflal 

« before it goes out of the fcuU, yet becaufe fe- 

•• vend other nerves contribute towards the forma- 

«« tioQ of its trank before it fends off any branches, 

«« I (hall fuperfede the defcription of it till the o- 

^ riginal nerves are fpoke to, 
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*' beginning from the two or three fuperior nerves 
•• of the medulla fpinalls, and mounts upwards 
" thither, to pais out with the eighth pair, at that 
" common foramen juft now mentioned : Very foon 
■•^after they, wrapped up in the fame coat, have 
■»ot out of the cranium, the accelTorius feparates 
^wom its companion, and after pafling through 
Ktfae middle of the mufculus madoideus, is loft in 
Htbc mufculus trapezius and rhomboides fcapulx; 
* while the large trunk, which, from the great 
" number of branches it fends off, obtains the name 

* of vagus, runs ftrait down the neck, near the 
fecarotid artery, in its courfe giving feveral branches 

J the larynx: When entered the thorax, it fplits 

nto two; the anterior ferves the pericardium, 

branches to join with thofe of the inter- 

* collal that go to the heart, and then on the right 

* fide turns round the fubclavian, and on the left 
•« round the du^s arteriofus, to mount again 

lipwards at the fide of the oefophagus to be loft 
, the larynx. This recurrent branch it is that 
iwc are eameftly cautioned to avoid in broncho- 
KlDmy, though by reafon of its deep fituation we 
{.are in no hazard of it. If both thefe nerves 
; cut, it is probable the voice would not be 
ntirely loft as long as the fuperior branches ftill 
jipply the larynx. The pofterior branch of the 
Pdghth pair goes along with the cefophagus, and 
" fupplies the lungs, the gub, and ftomach very 
' plenlifiilly : And as all the nerves beflowed on 

" this' 
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ior crincc of it, the 
■ .cr.J.z:iibermu:V:c7^rr jcure; whence Hel- 

• ^c : . r r^r "^^ rx ziccrh of the fcomach to 

• :e zic 'ciz :f :i:e .ccl V\i*bat rcnuins rf this 
' TiT Ti-^im i iii:i:i::ed r:^ d^e intercoftal immc- 

c fni at the inferior 



:crri:n pynrnitlilii, and march out 
- IT ricir 1 1 - Cg hcies rt the ocxipiti?, and after 
^ icr.iiirji :c :':cie nerves r? the glindub diyn)idea» 
•- irc =:::^o:Ii frrrrc-hyrkid, irxi ftcrao-thyroidd, 
*• ^c ':li h rx lariurce :t the tongue. Authors 
•- ZJ.T* lircrsd wbe^-:cr Ais nindi or the fifth is 



*= ic r-^itinrr -er.-^ ; ic dd cpmion in favourof 
^ r:e :±::h Ls r:. zie rnotl prohiHc, becaufe the 
ffih is DO whers clie employed as an organ of 
iir:«:r. beciu:e the ninth leans to penetrate 
: ."-*: \--:^ -:' :>.; ::'nr-e ir-cre, while the 
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•■ 7:-: 7 :,".'r. 7 J.' ::rr.-2'- "u: from the beginning 
•• ::" :>.:: rizi^.i y::z:^..-, bcrvrixt the os occipitis 
•• :L'i r.rf: •■:::- rri c :'.".:, ind is ill, except what 
•• ^:c^ :: :>.: cir.zV.::: cf :he intercoit^, Ipenton 
•■ :>.: nviju'.i :rl:::u:, zzl extenlbres capitis. 

•• Thz :::!v r.zrvef rrrceedine from the ence- 
*• r'7;.'.:n r.:: ieicr:?':^, are the rerlecled branches 
*• c:* :he nnh jL-^i i:x:h, which indeed are (o inull 
«• ind r-irrv, ind hid bv the carotid artery as thev ?o 
" out with it in ir< cr coked canal, as not to be cafily 
" traced ; but whenever they liave elcapcd from the 
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^ 06 petroTum, they are joined by branches from 
«*tfae eighth, ninth, tenth, and firft and iecond 
^ ipinal, and the largeft ganglion of the body is 
*< formed, from which the nerve named now inter- 
** coflal, goes out to defcend down the neck with 
*^ the carotid, fupplying in its courie the muiculj 
^ flezDnes of the head and neck, and communicating 
** with the cervical nerves. As the intercoftal is a- 
** bout to enter the thorax, it again forms a ganglion^ 
*< fiom which the nerves to the trachea arteria and 
*' cbe heart are fupplied, which join with the 
** bnmehes of the eighth, and pafs between the 
^ two large arteries and auricles to the fuhflance of 
<* that mufcle. Now let any one confider the e<« 
M g^ of the intercoflal, and clofe courfe of it 
<* and the eighth with the carotid artery, and tliis 
^ manner of entry of the cardiac nerves, furely the 
*' alternate conflridion and relaxation of the heart 
« will appear neceflarily depending on the diipofi-. 
** tion of theie organs of motion, the nerves. The 
» jDtcrcoflal after this runs down on the fide of the 
^* votetee thoracis, having additional nerves con- 
«• flantly fent to it from between thefe vertebrae, 
<' till it pafs through its own proper hole of the 
" diaphragm ; whence it again forms another gang-* 
^ lioo dofe by the glanduls renales, into which the 
M C^th pair enter. From fuch a knot on each 
•* fide, the nerves of the guts, liver, fpleen, pan- 
^cnu, and kidneys are derived ; nay the extremi-- 
'^ ^ of tfajfi nerve is fent down to the pelvis to lup-. 

-ply 
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'* ply the parts there. Hence the great fympathy 
" of thefe parts may be eafiJy deduced, and a rca- 
" fon may be given of the violent vomiting that 
" commonly attends a nephritis, and of the belch- 
'* ing, colics, and ftomach-achs, which often cnfue 
'« on the obftmdtions of the menftrua. 

" Before I proceed to the fpinal nerves, I 
" fhall fet down the order in which thele nerves 
" already defcribed, are to be diflefted, in order to 
" demonflrate them all in one fubjei5t:, but to tbcm 
" muft affume the three firft cervical nerves, the 
" rcafon of which will be evident afterwards. 

" PoRTio DURA sEPTiMi, frontalis quiflti, 
" facialis quinti, mentalis quinti, fpinalis leaindus, 
" fpinalis primus, ol^dorius, ophthalmicus quinti, 
'* motorius oculi, patheticus fextus, opticus, max- 
'■ iUaris inferior quinti, maxjllaris fuperior quinti, 
' acceflbrius Willifii, nonus, dedmus, odavus in- 

* tcrcoftalis, portio mollis feptimi. 

** Th e thirty pair of nerves proceeding ftomdie 

< medulla fpinalis are generally divided into iiwr 
' fpecies ; of the neck fevcn, of the back twdvc, 
' of the loins five, and of the os iacrum fix. Noff 
' as the medulla fpinalis has none of thefe inequa- 

< lities fo obfervable on the medulla oblongiQ 

* encephali, the rife of the nerves is not fo acoi- 

* rately deferibed, being only determined by thu 

* bones through which they pals. 

" The firft cervical goes out between thcftft 
' andfccond vertebra, and,after fending off branclfl 

« (bat 
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*that communicate with the tenth and iecond 
vertebrale^ is ipent on the mufculus flexus colli, 
(plenius/ comple:!^, and teguments of the occi^ 

* pitjs. ^ 
•* The fecond cervical commimicates with the 

^ ninth, and with the firft and third of the neck, 

< and then is diffa-ibuted to the teguments of the 

< neck and fide of the head, and to the glandula 

* parotis and external ear, where it joins with the 
^ portio dura. 

^ The third of the neck pafles out between the 

^ third and fourth vertebra, foon communicating 

** with the iecond, and fending down a large branch, 

" which being joined by another from the fourth, 

« forms the phrenic nerve that mns along the pe- 

'< ricardium to be lofl in the diaphragm. In this 

** courfe the right phrenic is obliged to make a finall 

« turn round that part of the pericardium which 

" covers the apex of the heart. Hence it is that 

" fiich as have llrong palpitations of the heart, feel 

*• a pungent acute pain immediately above the right 

" oiifice of the ftomach. The other branches of 

« this third cervical are diftributed to the mufculua 

" trapezius and dcltoides, and to the teguments on 

** the top of the flioulder ; which, with the de- 

** fcription of the eighth pair, leads us evidently to 

••the reafons of the divine Hippocrates's ob- 

" fervation, that an inflammation of tlie liver is 

" generally attended with a hickup, and a fuppu- 

" ration of that vifcus, with a violent pain on the 

H h "top 
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■"'fte &i^i cenrkd, rfktr fenfii^ t^that 
" KKPCs vsiu not win nc loau lo jrann tlic 
*fknic; nv ike ■» Ac adh, wfaockmedi 
«««A Aeiib. fiuK lad fcicadi fxnic^ and 
E dbfcin die ioeedlicts of the 
ii ^tA tM of ihan are to dta) 
, xAcT they have gretn cS 
s of the neck, icapub, arrUr 
flK^B^AHHt, arilodKie^amenrs, thatwhcnthe 

* fevcnl mrirx-itif-^ ^ off in the -ivilb to the 

* <£lKics ^ui& ot the tnpenar extrenuty, 'tis ifli- 
*■ cDtEbfa: a? iktermine idiich of them the brancba 

* bdcc^ to. The ccxi&knUe branches into vlwb 
*^ tiicT «e t£vikd, are fix ; theie i iball prdiime 
« rj sere prorer i&lin^aifhing names to, by wfedi 
•^ che«klciip62cw^bcle^confufed, andtbcyotu^ 
** aaHcmhVs memory better afiifted to retain wlat 
** B W dimcT^t to repf cfe nt in words. 

•* I- CuTA-NEUs niDS dowD the fore part of 
«• the aim, and iervcs die Kguments, as iar tf 
** die pthn ot Ac hioA and fingers. 
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" 2. MUSCULO-CUTANEUS, Or I^ERFORANS 

" CASSERii, paflcs through the mufculus coraco- 
'^brachialis, and after fupplying the biceps and 
** brachixus intemus, is fpent on the teguments of 
" the back of the cubitus and hand. 

** 3. Muscular IS, that runs down the fore 
" part of the arm to be lofl in the mufculi flexores, 
** carpi, digitorum, &c. 

"4. Ulnar IS, which fupplies the extenfores 
** cubiti, and teguments of the elbow, and then 
« pafiing through the finuofity at the back of the 
^ external condyle of the humerus, runs along the 
•• ulna, where it gives twigs to the teguments and 
*< neighbouring mufcles ; at length is loft in the 
« back of the hand, mufculi interoflei and lumbri- 
" cales in the little finger, and fide of the ring 
« filler next to this. The courfe of this nerve is 
•* fufficiently felt when we lean on our elbow, by 
" the infcnfibility and prickling pain in the parts 
« to which it is diftributcd. 

•• 5. Radial IS goes down the fore part of the 
*• anil, near the radius, beftowing branches in its 
" progreis on the circumjacent mufcles, and at the 
«< ligamentum annulare carpi fplitting, is fcnt to the 
" thumb, fore finger, middle finger, and half of 
" the ring finger, and to the back of the hand. 

" 6. Articular IS runs almoft round the top 
" of the OS humeri, and ferves the mufculi exten- 
" fores cubiti, retradtores, and elevatores humeri. . 

H h a Bv 
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■ a (Irong and continued jM^ffure onthefe 
" nerves, by crutches or any iiich hard fublbncc, 
** a paliy and atrophy of the arm may be occafion- 
"ed. 

"The twelve dor&l nerves all communiate 
*' with one another; as foon as they make their \vay 
*• out betwixt tlic vertebra, each of them gives i 
" pofterior branch to the mulculi eredores tninci 
•' corporis ; the firft, after having fent off the bra- 
** chial nerve, already defcribed, is after the lame 
"manner, with the fuccecding eight, beftowcdon 
" the pleura and intercc 1 mufcles ; the tenth and 
*' eleventh are moft of them fent to the abdcaniml 
*• mufcles ; the twelfth communicates with the firft 
" lumbar, and is beftowed on the mufculus qua- 
** dratus lumbalis and iliacus intemus. 

" The fifth lumbar alfo communicates and give 
" poftcrtor branches ; the firfl fends feveral branches 
" to the abdominal mufcles, andpfoas, and iliacus, 
*' while others go from it to the teguments awl 
•* mufcles on the fuperior and anterior part of the 
*• thigh, and the main trunk of it is loft in the 
" craral. The fecond pafles through thepfoasmof- 
*' cle, and is diftributed much as the former. The 
*' third is loft in the mufculus pedtineus. Branches 
** proceeding from the firft, fecond, and third, make 
" up one trunk, which runs along the anterior 
" part of the pelvis, and flipping through a final' 
5* finuofity in the anterior part of the foramen nM- 
** gnum oflis ifchii, is Ipent in the mufculus tri- 
"ccps. 
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** ceps. This nerve h commonly known by the 
** name of obturator, or pofterior crural nerve. 
" By the union of branches from the firft, fecond, 
'* third, and fourth lumbar nerves, the anterior 
*' crural nerve is formed, which running along the 
" mufculus pfoas, cfcapes with the large blood-vef- 
** fels out of the abdomen below the tendinous ar- 
" cade of its mufcles, and is diftributed to the 
" mufcles and teguments on the fore part of the 
*• thigh : One branch of this crural nerve accom- 
" panics the vena faphena as far as the ancle. Now 
'» let us imagine tlie fituation of the kidney upon, 
*• and the courfe of the ureter over thefe nerves, 
'* and we ihall not be furprized, that in a nephri- 
" lis the trunk of the body cannot be raifed ereft 
*' without great pain j that the thigh lofes of its 
" lenlibility, and that it is drawn forwards. The 
*' remainder of the fourth and the fifth lumbar nerves 
" join with the firrt, fecond, and third that pro- 
*' cced from the os facrum: Thefe five, when u- 
" nited, conllitute the largeft nerve of the body, 
" Co well known by the name of the fciatic, or 
•* ifchiatic nerve, which feems to be bigger, in pro- 
•• portion to the part for the ufc of which it is, 
** than the nerves of any other part are; the de- 
■« fign of which may bs to afford fufficicnt fh^ength 
** to the mufcles of the lower extremity, for ex- 
•* crting a force fuperior to what is required in any 
•' other part of the body. When this nerve is any 
*' way obftruded, we fee how unable we are to 
" fupport 
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" fupport ourfelves, or to walk. The fciatic ncfw- 
*' ihen goes out at the large hollow, behind the 
*' great tubercle of the os illhium, and patTing 0- 
" ver the quadrigemini mufcles, runs down the 
" pofterior part of the thigh, giving off, every 
** where as it goes, nerves to the teguments and 
'* mufcles of the thigh and leg. At the ham it 
" fplits into two ; the fmaller mounts ovw the 6* 
" bula, and ferving the mufculi peronei, ficxoitf 
"pedis, and extenfores digitorum, is continued to 
" the toes along the broad of the foot, while tbc 
" larger tmnk finks under the mufculi gemelli, ani 
" then divides ; one is fpent on the mufcles at the 
" back of the leg and teguments, while the othef 
" is continued by the inner ancle to the foot, ani 
"then fubdividcs; one branch is diilributed afief 
•* the fame manner as the ulnaris, and the other a 
*' the radialis in the hand. 

"The other nerves that come out of theos 
" facrum, are fent to the organs of generation, muf- 
•' culi levatores anl and obturatores. 

" These nerves of the medulla fpinalis may all 
" be diflefted and demonftrated in the iamc «dcr 
" in which they are defcribed." For this accurate 
defcription of the nerves I am obliged to Mr. Mon- 
ro. 

Th e nerves feem, when examined with a nii- 
crofcope, to be bundles of ftrait fibres not commu- 
nicating with one another : And I am inclined to 
think, that every the minutcft nerve, terminating 
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I any part, is a diftin£t cord from its origin in the 
nun or fpinal marrow ; or elfe I do not fee how they 
jiuld produce diftinil fenfations in every part ; and 
he dirtindt points of fenfirion throughout the body 
le fo very numerous, that the whole body of nerves 
Irfaich taken together would not make a cord of an 
icb diameter) muft be divided into fuch a number, 
^afford one for every part that has a diftinft fenfa- 
ion, that furely fuch a nerve would be too finall to be 
^ by the befl: microfcc^. They all pafs in as 
iredl courfes to the places they ferve, as is poffible, 
trcr fcparating nor joining with one another but 
E very acute angles, unlefs where they unite in 
iok knots which are called ganglions, the ufe of 
hich I do not pretend to know ; they make what 
Ipears to be a communication of moft of the 
tnrcs on the fame fide, but never join nerves of 
^xilite fides. 

i That the nerves are inftmrnents of fenfation, 
I clearly proved from experiments, but how they 
Bnvey thofe fenfations to the brain, is matter of 
ifoute. The moft general opinion is, that they 
e tubes to contain animal fpiriis, by whofe mo- 
pas thefe fenfations are conveyed : And diligent 
tquiry has been made to difcover their cavitieSj 
Rt hitherto in vain j and if each nerve is diilindt 
Dm its origin, as I have endeavoured to {hew, and 
|o fmall to be the objedl of the beft microfcope, 
do not fee how fuch cavities are like to be difco- 
; vered. 
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TAB. XXI. 

Larynx. 

The internal' jugular vem. 
..the fiibdavian vein. 
'Cmiddcendens. 
^tbt ri^t auricle of the. heart. 

11^ right ventricle. 

Part of the left ventricle. 

Jlorta aicendens. 

Arteria pulmonalis. 

T& right lobe of the lungs, part of which 13 
cut off to {hew the great blood-vefTels. 

The left bbe of the lungs. 

The diaphragm. 

The liver. 

The ligamentum rotundum. 

The gall-bladder. 

The ftomach, preffed by the liver towards thq 
left fide. 

The fmall guts. 

The fplcen. 
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1 The under fide of the liver. 


■ 


2 Ligamentum rotundiim. 

3 The gall-bladder. J 


J 


4 The fwncreas. " 
K 5 The fpleen. j 
■ 6 The kidney. j 

7 Aorta defccndens. ' 


1 


8 Vena cava afcendens. 




9 The cmulgent vein. '^H^^l 

10 Aprobeunderthe fpermaticveffelsand'teail 

mefcnterica inferior, :ind over the uieta 


1 1 The ureter. 


^ 


12 The iliac veflels. 


■ 


1 3 The reflium inteiUniim, 


^ 


J 4 The bladder of urine. 
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TAB. XXffl. 

But of t)^ iqteftjnum jigunum. 

The valvals oonniventes, as they appear in a 

( 1^ venae ladex arifing fioqi the gut, and 

1^ Btft of die deicehding aorta. 
c Airteria codiaca. 
S Mefenterica fuperior. 
^ Emulgpntes. 
i Spermaticae. 

} Some of the branches of the meienterica inic* 
rior that are beflowed upon the guts. 
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TAB. XXV. 

Branches of the vena cava in the liver. 
Part of the vena cava aicendeos. 
Fkrt of the right aiiride. 
Cyftb hepaticus; 
Dudus cyfticus. 
Dodos hepaticos. 
Dodhis pancreaticos. 
( This entrance of the dodos (xxnoionis into the 
doodeoom. 
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1 The left fabckvun vein. 

2 The internal jugular. 

3 Part of the vena azyff», 

4 Part of the deicendii^ aorta. 

5 The fubclavian artery. 

6 Some of the la£teals entering the receptaculani 

chyli. 

7 Some lymphatics entering the receptaculum 

chyli. 
S 9 Dudus thoracicus. 

lo The entrance of the diocacic dud into the fub* 
1 vein. 
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TAB. xxvn. 

1 The humeral artery. 

2 Cubttalis fuperior. 

3 Cuhrtalis in^or, ivhich ends in the hand and 

the fingers, and communicates with the cubi- 
talis fuperior under the mufcles of the thumb. 

4 The place where the cubitalis media is given off. 

5 The fuperior cubital nerve. 

6 The inferior cubital nerve, which .pafles under 

the inner extuberarance of the os humeri; 
both theie nerves give off branches as they 
pa&, and end in the thumb and fingers. 
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i" A B. XXIX. 

The medulla fpinalis, from whence arife the 
nerves that pals out between the vertebra. 
The brachial nerves. 
The b^inning of the cauda equina* 
The anterior crural nerves. 
Thc-poftcrior crural nerves. 
The descending intercoilal. 
Ifarves of the neck. 
The brachial nerves. 

A ganglion m the defcending intercoflal nerve. 
BksBxdies from the intercoflai nerve to the vifcera. 
A probe pafled under fbme of the intercoilal 

nerves that pafs out between the ribs. 
Hie anterior crural nerves. 
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it appeared in a laicmkopc 

3 An aitoy as it is i^scad ID a manbnu 

4 A TOD as it is fymd in a membnuie. 
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CHAPTER I. 

' urinary and genital parts of men, together 
•with the glandula renales. 

1 H E urinary parts arc the kidneys with 
their veffels and bladder of urine. 

Th e kidneys of men are like thofc of 
gs, the two weigh about twelve ounces; they 
; feated towards the upper part of the loins upon 
Btwo laft ribs J the right under the liver, and a 
i lower than the other, and the left under the 
Their ufe is to feparate the urine from the 
0, which is brought thither for that purpolc 
Kk 2 by 



26o URINARY AND GENITAL 

by tlie emulgent arteries ; and what remains &om 
the fecretion, is returned by the emulgent vans, 
while the urine fecreted is carried off through tk 
ureters to the bladder. I have, in three t^Serent 
iubjeifts, taken ftones out of the loins, which had 
jnade their way from the kidneys through the tnnf- 
clcs to the common integuments, where, upM](H 
pening the fldn only, the rtones appeared witi i 
quantity of matter and urine. We have heard of 
operators who have cut for tlie flone in the kiduqsi 
but I will venture to affirm, tliat tlwfe cafes Wt 
no other than thefe, but unfiiirly related. 

The ureters are tubes about the bignels of goofc- 
quills, and about a foot long ; they arife from the 
hollow fide of the kidneys, and end in the bUddef 
near its neck, running obliquely for the fpacc of 
an inch between its coats ; which manner of cnW* 
ing is to them as valves. The beginning of the 
ureters in the kidneys are the tubuli urinarii, whidi 
joining, form the pelvis in each kidney. Between 
the tubuli urjnarii, authors have remarked fnuU 
papillse ; and the parts which are diftixiguiflietl ^ 
a clearer colour, they call glandulse. 

The bhidder of urine is feated in a dupliaurt 
of the peritoneum in the lower part of the pel''''* 
of the abdomen ; its fhape is orbicular, and 
coats are the fame with thofe of the guts and 
ther hollow mufcles already deicribed ; viz. an cxt^ 
nal membranous, a middle mufcular, which is z^ 
mufculus detruior urime, and on Inner mcmbran^ 

CO* 
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coat, exceeding fenfible, as is fully fliewn in the 
caics of the ftone and gravel. The ufe of this 
nice fenfe is to make it capable of that uneafinefs 
which excites animals to exclude their water, when 
die bladder is extended. This fenfe is fo delicate, 
that no fluid hut natural urine can be long endured, 
even pale urine, or urine with matter in it, in a 
degree excite the fymptoms of the ftone, and force 
the pcrfon to void the urine. Sometimes much 
matter from the kidneys will excite vehement fym- 
ptoms i and this being found in the urine, and the 
pain beii^ obferved in the bladder only, the kidneys 
having little fenfe of pain, it Is ufually accounted 
(br from ulcers in the bladder, which I have never 
found one inftance of in all the numbers that I have 
opened in this cafe. Indeed the bladder is fometimes 
ulcerated, but that deftroying part of the inner coat, 
the others ftretch and ulcerate till the urine burfts 
through into the cellular membrane of the perito- 
nctun, and caufe a moft miferable death. This cafe 
is very rare in men, and much more fo in women. 
I have feen cancerous ulcers open the bladder into 
the uterus, but thefe, 1 think, have begun in the 
jtcnis. All thefe cafes have fymptoms like the 
[lone ; and not thefe only, but all difeafes of the 
atenis which difturb the bladder, and even impo- 
flumations or tumors that prefs upon the bladder, 
ill give the iame fymptoms with the ftone : Except 
that of a needlefs difpofition to ftool at the time of 
snaking water. Some anaiomifts not thinking how 

foon 
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foon fluids taken into the ftomach, and not rctaio- 
ed there by being mixed with foUds, may pals into 
the blood, as the efFe<fls from driniting ftrong liquoO 
or laudanum, or drinking without eating when vt 
are hot, fufficiently ftiew ; and alfo not confidcring 
the ftiortncfs of the courfe from the ftomach to die 
kidneys this way, together with the fize of the emul- 
gent arteries, and the velocity of the blood in them, 
have imagined and affirmed, that there muA be {oat 
more immediate couife from the ftomach or guts 10 
the bladder ; and not confidering either how fochi 
courfe would have interrupted one great end in the 
animal (Economy, or that vcflels fit to fill the blad- 
der fefter than the ureters, muft have been too krgJ 
to be concealed; nor, which proves it beyond ccth 
tradidlion, that the bladder is empty when the kid" 
neys ceafe to do their office ; which is frequently 
taken for a fupprcflion of urine in the Uaddcr. 
If in this laft cafe, upon making a prcffure cm 
region of the bladder, the patient does not feci greit 
pain, it is fcarce worth while to pafs a catheter W 
fearch for urine. In fuppreffions of urine whe* 
ther merely inflammatory, or from the gout, * 
from an inflamed flrifture in the urethra, ] hiW 
found nothing fo effcftual as bleeding and purgii^ 
In a fanguine large man, where the penis was too 
much inflamed to fufi^er the catheter to pafs, I took 
away three times twenty four ounces of blood, wi 
gave a purging clyfter, and two ftrong purgei, <tt 
within the Ipace of twenty hours, which 6*^ 
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jBticnt, and delivered him from cxcefllve tor- 
i. Such praftice may feem very fcvere, bat 
fis cafe no time is to be lofl ; if the urine can 
awn off, this method of cure is ftill the iame, 
i be pradtiled in a gentler manner. 
tANDiiL* R EN ALES are two glands fcaled 
ndiately above the kidneys, of no certain figure, 
b we know their ufc ; but always paint and 
ibe them with the urinary parts, becaufc of 
fituation : In a very young fcrtus they arc 
* than the kidneys, and in an adult but a little 
' riian in a ftttus. They receive a great many 
arteries, and return each of them one or two 
In their infide is a fmall finus, tin<^red 
a footy coloured liquor. 
|B teftes are feated in the fcrotum ; their 
■is to feparate the feed from the blood ; they 
'id to have four coats, two common, and 
iroper. The common are the outer ikin and 
membrane immediately underneath, called 
The firft of the proper is the procefTus va- 
it is continued from the peritoneum to the 
which it enclofes with all its velTels, but is 
1 by a feptum, or an adhefion immediately 
the tefticte, fo that no liquor can pafs out of 
irt of this membrane wliich enclofes the fpcr- 
vef&ls into that which enclofes the tefticle. 
quantities of water arc fometimes found in 
or both of thefe cavities, which difeafe is 
cmcdied by a puniture with a launcet ; but 
rarely 
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rarely cured without openii^ Ac €mKf lAoeit 

water is contained, as m finooM iloeK. HkI 
have done, and fccn done inenl ^ma, Ikiok 

thought the cure worth the traoUe mA ^^ 
patient underwent. The true bonia aqv^aiiB 
the abdomen, which cither extend* ifac perioffirig 
into the I'crotum, or breaks it and liicBiaiat 
new iiKinbrane which thickens u it amaiA, » ■ 
aneurilms oiid atheromatous minora Tbe waj 
be decided by an injcdhon, whkh wiD (hew W ifce 
arteries that nouriOi it, whether it ts a pfodB&B 
from the peritoneum, or a new mcmbniiaH be 
fijnncd in the fcrotum : However the drapfy ii 
this cill» for fuch it properly is, rarely admis rf 
mofc than ;i palliative cure by pun^urc or tqipB^ 
like the drupfy of the abdomen, and iJui wiA , 
fonic difficulty, becaufc the omentum ufuaOy, av' 
fomctimcs the gut, dcfccnds with it. The other pro^ 
coat is the albuginea, which is very Ihtmg, imne- 
diatcly inclofmg the tcflicles. The tcAicles of a nt 
may be unravelled into diitinft veflels ; and the ta- 
turc of the tclUcles of other animals ^jpear to be 
the fame, but their veflels arc too tender, or co- 
here too much to be To fcparated. The tdlida 
receive c;ich one artery from the aorta, a linlc be- 
low the cmulgcnts, which, unlike all other atte- 
rtcs, arife fniall, and dilate in their progrds, that 
the velocity of the blood may be fufficicntly abiBd 
for the fecretion of ib vifcid a fluid as the feed. "H* 
right tcfticle returns its vein into the cava, andil* 

kit 
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left into the emulgent vein on the fjme fide, both 
becaufe it is the readied courle and becaufe, as au- 
thors fay, this fpermatic vein would have been ob- 
llruifted by the pulfe of the aorta, if it liad crofled 
that velTcl to go to the cava. 

A GENTLEMAN, whom I caftrated many yeara 
fince, who trufted too much to his own refolution, 
and refufmg to have any one prefent to hold him, 
except my aiuibnt, during the operation, moved 
fo much tliat the ligature which tied all the veffels 
with the procefs together, dipt, and only tied the 
procefs over the ends of the veflels : Which being 
perceived foon after the operation, I cut the liga- 
ture, and took out the extravafated blood, and tied 
the artery alone, which gave but little pain, and it 
digefted off in a week's time, and the wound being 
afterwards fUtched, though the teHicle weighed # 
pound, it was perfeSIy well in five weeks ; which 
is in lefs time than the ligature fometinies requires to 
be digefted off, when the procefs and all the veffels 
are tied together. However if this cafe is not fuf- 
ficient to recommend doing this operation by tying 
the artery only, it may be futhcient to recommend 
extraordinary care in doing of it tlie ufual way, 
for if the blood had found an eafy paJlige into the 
abdomen, the patient might have bled to death. 

O N the upper part of the telhcles, are hard bo- 
dies called Epididymi ; which are evidently the bc- 
gnnipg of the vala deferentia. I have unravelled 
Li tiiem 
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Prostata are two glands, or rather one, 
bout the fize of a nutm^: They lie between 
be veficuls ieminales and penis, under the ofla 
ubis, almoft within the pelvis of the abdomen. 
rhcy feparate a lympid glutinous humour which 
; carried into the uredira by feveral dudts, which 
(Iter near thoie of the proflatse. This liquor feems 
> be defigned to be mixed with the iced in the 
lethra, in the time of coition, to make it flow 
M>rc eafily. If the venereal infedion reaches the 
ToibMt glands, it will ibmetimes make large ab* 
sfleSy which are apt to form iinuies, and even 
lake a pailage into the bladder. Upon the. firft at- 
ick of this diieaie, I have prevented all this 
lUchief, by taking off the external fkin by in- 
iffion, as far as the hardnefs of the tumour ex- 
sided, which draining very plentifully, the tu- 
lOur has fubiided, and the patient been eafily 
jred I but this cafe once becoming fiflulous, i$ 
ay difficult indeed. It often is cured by opener 
^ the finufes and confuming the difeas'd parts 
f efcarotics ; but a much better and eafier way, 
Uch I have often done, is to cut out all the 
[hilous and difeafed parts at once 

Penis, its fhape, fituation, and ufe, need no 
sfcription. It begins with two bodies named 
ura, from the ofia ifchia, which unite under 
le ofla pubis, and are there flrongly connected 
f a ligament. In its under part is the urethra^ 
irough which both the urine and feed pafs ; its 
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cDgth by a feptum ; the other two are compofed 
►f (mailer cells, and are but one body. On the 
ipper fide oi" the penis are two arteries, and one 
■ein called vena ipCus penis. The arteries are dc- 
ivcd from the beginnings of the umbilical arteries, 
vhich parts never dry up, and the vein runs back 
o the iliac veins. The vena ipfius penis, being 
ibftruifted, the blood that comes by the arteries, 
iiftends the cells of the whole penis, and makes 
t cre<a; but to prevent miichief from this mecha- 
lifin, there are froall collateral veins on the fur- 
ace of the penis, that carry back fome blood all 
he time the penis is eredt ; but by what power the 
irena ipfius penis is obftrudled to creft the penis, 
[ cannot conceive, unlefs finall mufcular fibres 
xmftriia it. Some think the mufculi eredores 
penis do it, by thrufting the penis agaJnft the os 
put»s; but they feem not feated conveniently for 
[uch an office; belides, if a prefliire from the 
lower fide of the penis is fufficient, an artificial 
[weflure, which may be much greater, Jhould, 
[ think, produce the fame effeft. 

In the feed of men, and of other male animals, 
Lewenhoeck, by the help of microfopes, dii- 
covered an infinite number of animals like tad- 
poles, which he and others fuppofe to be men in 
miniature, and that one of thefe being entered in- 
to an egg in one of the ovaria (See the next chap- 
ter) conception is performed. But though fcarce 
$ny one, that has made due enquiry, has ever 
doubted 
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doubted of the exiftence of thefe aniaiali, ja 
there are many who objed againft this hypoihdk; 
and though I am inclined to think it true, yet I 
will endeavour impartially, to lay down the pria- 
cipal objections and anfwers, that the reader tatf 
judge for himfelf. The firft and ftrongeft ohje- 
dion, is raifed from the feveral inl^nces that hart 
happened of mixed geneiation, where the animal 
produced always appears to partake of both kinds, 
as in the common cafe of a mule, which is bcgM 
by an afs upon a mare ; when according to thit 
hypothefis, they expedl the animal produced from 
mixed generation, ftiould be entirely of the (sant 
fpecics with the male animal ; as the feeds ol 
plants, whatever earth they grow in, always pro- 
duce plants of the fame kind. Neverthelefs if wt 
confider what influence womens fears or longings, 
frequenUy have upon their children in utero, and 
how great a change caftration makes in the ftopc 
of any animal, we cannot then wonder if ibe 
mother's blood, to which the animal owes its oou- 
rifliment and encreafe, from the time of imprtg- 
nation to the time of its birth, fhould be thought 
a fufficient caufe of refemblance between ihefe 
animals and their mothers. Another objeftion is. 
that nature fliould provide fuch a multiplidtf cf 
thefe animals, when fo few can ever be of afc- 
To which it has been anfwercd, that in plants a 
very few of the whole that are produced, 611 inw 
tJic earth, and produce plants ; and as in pl^" 

die 
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the greatefl part of their feeds are the food of ani- 
nuts, fo the greateft part of the animalcule may 
ac well live a time to enjoy their own exiftence, 
as any other animal of as low an order. The laft 
ofcjeQJon is their ftiape, which I think, will 
appear to have no great weight, when we confider 
bow the eggs of flies produce maggots, which 
grow ap into flies ; and the tadpole produced fiom 
Hhe egg of a frog, grows into a form as ditferent 
from a tadpole as the form of a man: And if 
ihefc aninuls had produced fo few at a time, as 
that their young might have undergone this change 
bi Otero, it is highly probable, that we Ihould 
not fo much as have fufpefted thefe analogous 
changes. But how the animalcuIsB themlelves are 
produced, is a difficult queftion, unlefs by equi- 

E generation, feeing none of them appear to 
a ftatc of encreafc, but all of a lize. 
a boy that died of the flonc, I found a 
double ureter, e^ part being dilated to an inch 
diameter ; the pelvis in each kidney to twice its 
natural bignefs, and the tubuli urinarii, each as 
large as the pelvis. 

In a man that had ne\'er been cut for the ftone, 
I found the ureters dilated in fome places to four 
inches circumference, and in others but little di- 
lated, and a ifone that I found in the bladder was 
kis Uian a nutmeg, which muil have fallen in 
feveral pieces^ or both ureters could not have been 
dilated. From this, and other like obfervations, 
Ithink 
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THE caoBrf pvttv sc die mans men^ 

faux ibcv;^ ibf nam ciigai apoo the as pufab, tbe 
pxsL Jciiciirg ot dc tkri oa tftcfa bde the rintt 
oucti Iiihu, izd wahia thdc 2 \s&j dooblii^ 
itinKii cTxsisK. Thdfc h«^p to doie up the on- 
n.T: ct cr Ti|p::ii. Tbt nrmpbae arc oluall; tod 
tJlerre to OiSzxi ch: Lbu &om tfac urine; but I 
CO rxx ^ bow de ktfaca Aand marc in Dccd « 
£b± 3. desracc, dttn the nvn^ihc tbcmfehcs. 

Clitokis t> a. fimll ipoc^ body bcariif 
ixac amkigT to die pene in men, but has no 
umfanL Ic bcgiiK nidi two cnm from the 06 
itduiy wUch t tfTifjng under t h e oSi pubis, ^ 
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ppocecds to the upper part of the nymphs, where 
it ends under a fmall doubling of fkin, called prs- 
putium; and the end which is thus covered is 
sailed ^ans. This is iaid to be the chief feat of 
pleafure in coidon, in women, as the glans is in 
cnen. 

A LITTLE lower than this, juft within the va- 
^na, is the exit of the meatus urinarius. 

Vagina is feated between the bladder of 
urine and the inteftinum redhim. The texture 
of it is membranous, and its orifice is con traded 
with a fphinder (vid. muic. iphinfter vaginae) but 
the £uther part is capacious enough to contain the 
penis without dilating. Near the beginning of 
the vagina, immediately behind the orifice of the 
meatus urinarius, is conflantly found in children, 
a valve called hjrmen, which, looking towards the 
orifice of the vagina, clofcs it ; but as children 
grow up, and the fphindler vaginae grows ftrong 
enough to contradl and clofe the orifice of the 
vagjuia , this valve becoming ufeleis, ceafcs to en- 
oeaie, and is then known by the name of caruncu- 
]x myrtifbrmes. There have been a few inftanccs 
in which the edges of tliis growing together, it 
continued unperforate, until it has been neceflary 
to make an incifion to let out the menfes. The 
inner part of the vagina is formed into ruga?, 
which .are largeft in thofe who have not uled co- 
pulation; and lead in thofe who Iiavc had many 
children. Under thefe rugae are ixnall glands. 

M m whoic 
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whofc excretory duds are called lacuna: Thefc 
glands feparate a mucilaginous matter to labricatt 
the vagina, efpecially in coition ; and arc the fejt 
of a gonorrhcea in tills (ex, as the glands m the 
urethra are in the male. 

Uterus, is feated at tlie end of the va^naj 
it is about one inch thick, two broad, and large 
enough to contain the kernel of a hazel nutj bot 
in women tliat have had children a little larger. 
Its orifice into the vagina, is called os tinc^, fnuB 
the refemblance it bears to a tench's mouth, 
has two round ligaments which go from the fidtf 
of it to the groins through the oblique and trant 
verfe mufcles of the abdomen, in the ^e imiw 
ner as do the feminal vefTels in men. Thb wif' 
the gut pafles in a hernia inteftinalis in womai 
(vid. mufculi abdominis.) Some authors menticn 
ligaments lata, which are nodiing but a part of 
the peritoneum. Near the fides of the utenis & 
two bodies called ovaria ; they are of a dejffdM' 
oval figure, about half the fize of mens tcftid«% 
and have fpermatic veflels ; they contain fmall pd- 
lucid eggs, from which they have their rant 
There are two arteries and two veins, which pafr 
to and from the ovaries or teftes, in the fame 
manner that they do in men; but make iW 
windings, and the arteries dilate more fudJflilf* 
in proportion as they are fhorter. Thefc arrerfcl' 
and veins detach branches into the uterus and tt* 
lopian tubes, and not only make communicatiol" 
betffiit 
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betwixt the artery and vein on one Mc and thofe 
of the other, but alio with the proper veflels of the 
Btenis, which are detached from the internal iliac 
irteries and veins. From thefe veflels in the in- 
Gde of the uterus, the menfhiial purgations are 
made in women, and fbmething of the iame kind 
in brutes, as often as they defire coition. One ufe 
af ibdc purgations is, to open the veflels of the 
uterus, for the veflels of the placenta to join to 
tfaem. Many authors have imagined that there 
maft be fbme evacuations analogous to tills, 
ia men, which I cannot fee the neceflity of; but 
00 the contrary, I believe that mens not liaving 
fiich evacuations, is the true reafon why their bo- 
dies grow larger and fbronger than womens : And 
their continuing to grow longer before they are fit 
for marriage, I alfo take to be the true reafon 
why there are more males born than females, in 
about the proportion of thirteen to twelve; for 
women being fooner fit for marriage tlvin men, 
£:wer will die before that time, than of men. 

Near the fides of the ovaria are feated the 
tubae fkllopiana?, one end of which is connected to 
the uterus, and the fide to the ovarium by a 
membrane, the other end is loofe, and being jagged 
e called morfus diaboli. Among thcfe jaggs is a 
finall orifice which leads into the tube, which 
near this end is about a quarter of an inch diame- 
ter, and thence, growing gradually fmaller, pafles 
to the uterus, and enters there with an orifice 

M m 2 about 
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about tlie fize of a hog's briftle. The ufe of thefc 
tubes is to convey the male feed from die uterus to 
the ovaria, to impregnate the eggs for conceptions; 
yet they appear fo ill adapted to this end, that 
many have fuppofed there muft be fome other 
paflagc from the uterus to the ovaria : But when 
we confider the cafe of conceptions found in thcfc 
tubes, and tJie exaft analogy between thefc and 
the tubes of birds, where we have the moft un- 
deniable proofs of the feed going through the 
tube, and of the eggs being impregnated that 
way, and of the eggs coming from the ovarium 
through the tube, and fcemingly with much great- 
er difficulty than in women; and befides, how 
frequently a matter like the male feed (which I 
fuppofe is feed) is found in the fallopian tubes of 
women, as I have found in executed bodies, and 
in a common whore that died fuddenly, it appafs 
to me almoll: certain, that the feed goes through 
the fallopian tubes to the ovaria to impregnate 
eggs, and comes back through the Cime tubes to 
the uterus. I have feen in a woman both the 
fallopian tubes unperforated, which, upon the fore- 
going hypothefis, muft have cauied barrcnneli 
and feed lodged in ihcfe tubes may have the Ian* 
cffed ; which I take to be often the cafe of com- 
mon whores, and women that ufe coition K0 
frequently ; and perhaps the ht in the membrane 
that conneds the ovaria to the tubes, may in wty 
fat women fo keep thefc tubes from the ovin* 
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as to interrupt impregnations; and befides thefe 
cafes, too much or too litde of the menfes may 
deftroy or interrupt concepdons; but the latter 
cafe, efpecially in young women, is very rare. 
from fuch caufes as thefe, and not from imbecil- 
lity, I imagine it is that barrenne^ oftener pro- 
ceeds from women than men ; and though women 
do not propagate to fo great an age as men, it is 
not, I believe, for want of being impregnated, 
but from their menfes ceaiing, and thofe veflels 
being clofed which fhould nouriih the foetus after 
the impregnation, as if on purpofe to prevent the 
propagadon of a feeble and infirm fpecies. And 
from this confideration, one cannot but think that 
the perfedion of the foetus, notwithflanding it is 
firft formed in the male feed, depends more upon 
the female than the male, or elfe that nature 
would, for the ^e of the fpecies, have been care- 
fid to hinder men as well as women from propa- 
gating in a declining age. 
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liquor, that, if I am rightly informed, fomc who 
have been bom with mouths and noftrils unper- 
forarc, have had fuch fluids and excrements in the 
inteftines that other fcetus's have, which muft be 
confeffed, may be derived from the falivary glands 
and from the hver, &c. The following curious 
palE^ was lent me by Mr, Monro. " This li- 
** quor contributes nothing to the nouriftiment of 
** the fcetus, for thefe reafons ; firfl, becaufe, as 
** you have well obferved, vaft numbers of in- 
'* ftances might be produced, where no paflage 
** was to be found for it : I fhall give you one I 
" iaw myfelf in the Hotel de Dicu at Paris in 
" 1718. 

" Mary Guerlin brought forth two children, 
" one a compleat girJ, the other had neither head, 
" neck, airms, heart, lungs, ftomach, fmall guts, 
" liver, fpieen nor pancreas, yet the great guts, 
" the organs of urine and generation of a female, 
'* and lower extremities were perfefH:, and of a 
" natural growth; the umbilical vein, after cnter- 
'* ing the abdomen, fplit into a great many bran- 
" ches, which were diftributed to the feveral parts 
" in its abdomen. Though it is tme that foon 
" after conception, the liquor in the amnion, and 
*' that in the ftomach of the fcetus refemble one 
" another pretty near, yet afterv/ard they differ 
" exceedingly ; for the liquor in the ftomach is 
" ftiU gelatinous, thick, and without acrimony, 
" while the other becomes thinner and more acrid; 
" whereas, 
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*' whereas, had the (oeuis conftanily fwallowtd 
*' this liquor, the cafe would have been quite op- 
'* polite; nay, often it has happened that thde 
•* waters (as they are commonly called) havcbcea 
*' found quite corrupted, ftrongly fetid, and et 
** treamly ftiarp, while the fcetus, except the it- 
•' juries which the external parts received, w» 
** well and found ; witnefs the example mentioQei 
*' by Bellinger, of a woman who was curei 
" of a virulent gonorrhoea during her going widi 
"child. And farther by Malpighius's deline- 
" ations of the puUus in ovo, it appears to me cv> 
" dent that the afitellus ferves theiame purpofc ai 
*' the placenta does in viviprous animals, to coo- 
" vey the albumen attenuated by incubation into 
•« the blood-veflels of the chick, and that none of 
*' the albumen does pais through the faccus o^ 
" quamenti." 

Besides tliefc coats, in a cow and many other 
animals, we find a membrane called alantois; it 
is inclofed by the chorion together with the am- 
nion, and contains a quantity of water which it 
receives from tlie bladder of urine by the urachus. 
Its ufe fcems to be to contain the urine that it 
miglit not by the common paflage be emptied in- 
to the liquor of the amnion, of which the fcetus, 
I am inclined to tliink, is frequently drinking. 

Wh e t h e r an alantois is to be found with a hu- 
man fa'tus or no, anatomifts are not agreed, and 
I cannot give my opinion, having never had 2 
futiident 
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iufficknt opportunity to enquire. But furely chil- 
dren having an urachus one cannot well doubt of 
an alantois. I have been informed by a gentleman, 
whole probity I can fufficiendy rely on, that he 
had ieen a child that had no external genital parts, 
and made water through the navel At Henly 
upon Thames, there is now living a bargeman's 
child about ten years old, of which I had the like 
account; but upon examination I found the un- 
perforated glans with its fi^num immediately be* 
low the place of the navel, and the urine iflued 
out by drops between this and the belly, in the 
place which I fuppofe was the navel, but it was 
£) nuich excoriated, that I could make no certain 
judgment about it. In the uterus of a cow with 
two calves, I found they had but one chorion, 
but each an amnion, and allantois difUndt; but 
the cotyledons, which are analogous to the placenta 
of the humane foetus, were pretty much in com- 
mon to the umbilical blood veflels of both. 

The placenta, or womb-liver, is a mafs of 
blood vefTcls feated on the outfide of the chorion, 
being compofed of the cxtrcam branches of the 
umbUical vein and arteries, which are for the 
Qompoiition of this part divided into exceeding 
loiall branches to join a like number of the men- 
ftrual veiTels of the utems, which vcflels of the 
uterus are made numerous rather than large, that 
the fcparation of the placenta from them may not 
be attended with a flux of blood fatal to the mo- 

Nn ther; 



:t IS rxraa 




BiflittB- 



■ ll iJ I 



Ac «nf Ac 
■on: Brtixic 



in: ri--.rifr 17 tbc fens ffld hadt 






- c« mc mochfii 

- - ; 7zrB«, at can ka« 

=■ Dcr \kx3d r ccr i Tr s ki the 

tr, rcqur c a girat deal rf 
\ •ixrr bdng bat a firall 
-T^i ihoogh the bJood paffes 
lienDdier and the ftftu^ 
flDt ib obvioes as they 




• * *^»»r»;ii 



FOETUS IN UTERO. 285 

ire between the arteries and veins in the fame 
hodfi which makes fbme think the conununica- 
^ioB is not made by inofculations of veflels^ hut that 
tii( fotus is nourifhed from the placenta in a ve- 
getable manner, but I own I am not of this o[u- 
lyoo. The navel ffaing or umbilical blood-veiiels, 
between the placenta and the navel, are about two 
loot longi that the foetus may have room to move 
widiout tearing the placenta from the uterus, 
wkidi bemg done too ibon, from whatever cauie^ 
a mifcarriage. Thcfe vcflels, viz. two 
and one vein twifl about each other, par- 
ticularly the arteries about the vein, and are con- 
tained in one common coat together with a ve^ 
(ailed urachus, which arifes from the top of the 
bladder of urine, and ends in the membrana allan- 
tois; the umbilical vein goes from the navel di- 
rediyinto the liver, and there, enters the great 
tnmk of the vena porta?. Near which entrance, 
there goes out the dudtus venofus to the great 
tnmk of the cava, which carries part of the blood 
that is brought by the umbilical vein, that way 
into the cava, while the reft circulates with the 
bkxxl in the pcnta, the whole of it not pafling 
through the ductus venofus as is generally believed^ 
but a great part of it into branches of the porta, 
in the liver, otherwife there need be no commu^ 
nication between the umbilical vein and the por- 
tSL When the umbilical vein is flopped, it beannes 
a li^unent^ and the dudus venofus ibon (brinks 
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tni r»rvr ixr tx jncDCcsiy aitay, where about 
■ax btJf ir'w^ zj3 tbc iangs, and the other half 
«i:TczT irj oe aarti b^ the dudhis arteriofus, 
wio:ri 3ss ircwscn the pulmonary artery, and the 
».YC£, wiikh il^ lie birth is called duftus ar- 
•oxids =: ^amezxum «rfus. The better to cx- 
fkaa ths ocQCiwkr, I will call tbc quantl^ cf 
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blood flowing through the afcending cava in a 
^ven time, four ; and that which flows through 
the defcending cava, two ; Then let two of the 
quantity in the afcending cava flow into the right 
auricle, it will then with the two received from 
die defcending cava have the quantity four ; which 
being thrown from the right ventricle into the 
pulmonary artery, the quantity two Is thrown in- 
to the aorta by the duflusarteriofus, and the fame 
quantity into the lungs by the pulmonary bran- 
ches; then the quantity retunung from the lungs 
to the left auricle, will be two in the fame given 
time, which being added to the two which flow- 
ed through the foramen ovale, in the fame time 
there will be conftandy the fame proportions re- 
ceived into each ventricle at every diaftolc of the 
ventricles as after the birth. Now if the blood 
flowing through the afcending cava joined by that 
from the umbilical vein,- was but equal to that 
flowing through the defcending, let each of them 
be called two, and let all the blood of the afcend- 
ing cava go through the foramen ovale ; then the 
blood which the left ventricle would receive, 
would exceed that which flows into the right, by 
the whole quantity which flows from the lungs 
in the fame time ; but the afcending cava convey- 
ing more blood than the defcending cava, the ex- 
ceis in the left ventricle would be yet greater. If 
tfie propoitions which I have taken for the cafier 
computing, were perfedly right, as I am fure 
~ they 
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Kcoont is indeed mcxbanical, but I think not 
true, becanie lean neither difcem that the pofition 
of this Yt£kl is altered, nor its furface compretfed : 
Alt I radier think that immediately upon the 
birth, there being no Uood carried off from the 
ftetus to the mother, and the left ventricle being 
fiifficient to fill the aorta and its branches with 
blood, as I have (hewn before, there is no longer 
foom for any Uood fixmi the right ventricle; 
wherefore the blood frcHn the right ventricle will 
be forced into the lungs, where the pailage is 
made eafy, as I imagine, by their being inl- 
and the dudus arteriofus, having the blood 
no longer forced into it, (brinks, and in time al- 
taoA dKappears. This du£t being (lopped, the 
valve of the foramen ovale foon (lops that padage, 
it being on the fide of the left auricle (or that 
mafcaht bag, which is the largeft part of that 
auricle) which being much the (Irongeft, the valve 
flMifl be prefled more on that fide than the other 
by the blood in the time of the fyftole of the au- 
ride ; and it is as evident that in the diadole of 
die auricle, there muft be more pre(rure to open 
that than the right, it being a (Ironger mu(cle, 
or elfo there could have been no rea(bn for 
having the left auricle (IrcHiger than the right, in 
proportion to their ventricles. Sometimes this 
vahc does not quite cover the foramen, in which 
caic a (inall quantity of blood may pofiiUy flow 
from the left auricle to the right, and (b circulate 
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Inoft dextrous and inde&tigable anatomifl: Dr. 
Douglass^ I found the two ventricles of the 
heart but half divided by a feptum, and in the 
b^inning of the pulmonary artery feveral ftrong 
muicular rings, a little diflance from each other, 
each of which by contrading, would be capable 
of refifting a part of that blood, which other wife 
would have been thrown into the lungs, when 
they were under water ; and this blood fo ob- 
ftrudled muft neceflarily be thrown into the aorta, 
the two ventricles being in a manner one common 
cavity; and when they are out of the water, this. 
communication of ventricles, will fuffer bat litde 
confufion of the blood which flows into the ven- 
tricles, becaufe each ventricle receiving and dif^ 
charging the fame quantity of blood, at the fame 
time, they will balance each other, and thereby 
fuch a mixture will be very much prevented 4 
Mr. Monro obferves, that the water tortoife has 
very large lungs, conlifting of larger veficles than 
land animals, and tliat they receive a greater quan- 
tity of air to furnifli that je ne f^ai quoi fo necef- 
lary for the life of animals : The fame thing I 
have obferved in frogs. 

As to the reafon of womens bringing forth at 
the ufual time j it has been faid, that at that time, 
the head of the child begins to be fpecifically hea- 
vier than the reft of the body, and therefore muft 
hi\ loweft in the fluid it lies in j which being an 
untafy pofture, makes the child ftruggle, and 
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poportions, fb as bed to fit their vrzys of life. 
Immediately under the fclerotis, is a membrane 
of little fimmefs called choroldes. In men it is of 
a rafty dark colour, fuch as will bury almoft all 
the rajrs of light, that pafs through the tunica re- 
tina, which, if it were of a brighter colour, 
would refleft many of the rays upon the retina, 
and make a fecond image upon the firft fomewhat 
Icfs, and lefs diftindl, but both together ftronger ; 
which is the cafe of bmtes of prey, where a great 
part of this coat is perfedly white, which makes 
tfaem fee bodies of all colours in the night better 
than men, for white refledls all colours: But 
brutes that feed only on grafs, have the fame parts 
of this membrane of a bright green, which en- 
ables them alfo to fee with lefs light, and makes 
grafs an objeft that they can difcem with greatcfl 
ftrcngth : But theie advantages in bmtes, necefla- 
lily deflroy great accuracy in vilion, which is of 
little or no ufe to them, but to men of great 
confequence. This green part of the tunica cho- 
roides in animals that graze, may properly be 
called membrana uvea, from its refcmblance ia 
colour, to an unripe grape. But in mens eyes, 
only a white circle round the back fide of the cho- 
roides near the cornea, is called uvea. 

Immediately under the tunica choroides, 
lies the tunica retina, which is the optic nerve 
expanded and co-extended with the choroides. 
|Uys of light (biking upon this membrane, the 

ienfatioa 



294 



OF THE EYE. 



fenfition is conveyed by the opijc nen-es, to 
common fenlbrium the brain ; thefc nerves do 
enter at the middle of the bottom of the ei 
but nearer the nofe ; for thofe rays of light 
inefFedtual for vifion that fall upon the entrance 
the optic nerves, it is fit they Ihould fo enter, u 
that the fame objeft, or part of any objcd, ihouU 
not be unperceived in both eyes, as would hsm 
been the cafe, had they been otherwife infertcdj 
which appears from a common experiment of nm 
of an objedl being loft to one eye, when wc are 
looking towards it with the other ftiut, I know 
a gentleman who having loft one eye by the Irnall- 
pox, and going through a hedge, a thorn unlccu 
(probably from this caufe) ftruck the other aod 
put it out. The two optick nerves, (bon after they 
arife out of the brain, join and feem perfcfliy 
united, yet from the following cafc I am not 
without fufpicion of their fibres being prdervaJ 
diftind, and that the nerve of each eye, arifa 
wholly frcrni the oppofite fide of the brain, a 
elfe that the other nerves tliroughout ihc body irifc 
from the brain, and medulla oblongata on thi 
fides oppofite to thofe they come out of. A foU 
dier who was my patient in the hofpital about 
five years fincc, had, by a pufli with a broad 
fword, his left eye railed in the orbit, which 1 
replaced with my fingers j it was prefently fot 
lowed with exceflive pain in the right fide of the 
head only, and a lofs of the fenle of feeling ani 



F T H E E V E. 29J 

Ibocion in both the right llmbs; the fenife of feeU 
k^ he recovered by degrees in about a month, and. 
iboQ after began to recover their motion, but was 
twidve months before he could walk, and lift up 
his hand to his head 3 and in about two years re-> 
eoivered all but the fight of the wounded eye^ 
wfaidi indeed did not appear perfect. In fifh, 
Aefe nerves arife diflin<^ from the oppofite fides 
cf the brain, and crofs without uniting 5 but as 
dhefe animals have their eyes fo placed, as not to 
ke the fame objedt with both eyes at once, where-^ 
as animals, whofe optic nerves feem to unite, da 
fee the fame obje<^ with both eyes at once, one 
would fufpedt that in one they were jomed td 
make the objed; not appear double, and in the 
ether diftind, to make their two eyes (as they artf 
to view different objedts at the fame time) inde^ 
pendent on each other : And yet from the foUow- 
hig cafes, the feeing objects fingle feems not to 
dqpend upon any fuch union, nor from the light 
ibiklng upon correfponding fibres of the nerves^ 
as others have believed, but upon a judgment from 
experience, all objefts appearing fingle to both 
eyes in the manner we are mofl ufed to obferve 
diem^ but in other cafes double ; for though we 
have a diflind image from each eye fent to the 
txain, yet while both thefe images are of an ol>» 
jeft feen in one and the &me place, we conceive 
of them as one; fo when one image appears ta 
Ac tycs (when they are diflorted or vm>ng di« 

rented) 
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rcftcd) ill two different places, it gives the idea of 
two ; and when two btxlics are Iccn in one pkccy 
as two cindlcs rightly placed, through one hole 
in a board, they appear one. But cafes of this 
kind being loo numcrou?, I will conclude with 
one very rcnurkable, and I think niucli in favour 
of this opinion. A gentleman, who from a blow 
on tlic head, had one eye diftorted, fuiind every 
objftit aj^xar double, but by degrees the moft fa- 
miliar ones became (ingle, and in time, all objeiSs 
became lb, witliout any amendment of the dilbr- 
tion. 

Tkf. iufide of the eye is filled witli three hu- 
mours, cdlcd aqueous, cryllalline, and vitreous. 
The aqueous lies foremoft, and fecms chJctly of . 
ufe to prevent the cryftsllinc from iKing ealily 
bruifed by rubbing, or a blow ; and perhaps il 
ferves for tlie cryllalline humour to move forward 
in while we view near objects, and backward for 
remoter objcifls ; without which mechanifm, or 
in the place of it, a greater convexity in the Cfj'- 
italline humour in the former cafe, and a lefs con- 
vexity in the latter, I do not inr.gine, accordiiij 
to the laws of optics, how wc could fo diiliniftly fee 
objects at different diftances. However it is in 
land animals, I tliink we may plainly fee, that 
fifli move their cryftalllne humour nearer the bot- 
tom of the eye when they are out of water, and 
the contrary way in water ; bccaufe light is lefi 
refrailed from water through tlie cryff.illuie hu- 
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aaour dian fiom air. Some have laid, that anv* 
phibious aaimals have a memteme like the mem-* 
brana mditans of birds, which ferves them as a 
lens in the water. I have examined the eye of a 
crocodile, which Sir Hans Sloan keeps in fpi-» 
fits, and I found this membrane equally thick 
and denie, and confequently unfit for this pur- 
pofe, (x*, I believe, any other except that obvious 
one, of defending the eye from the water. Next 
behind the aqueous humour lies the cryflalline; its 
fliape is a deprefled ipheroid, it is difUndUy con-* 
tained in a very fine membrane called aranea^ 
The ufe of this humour is to refradl the rajrs of 
light which pafs through it, fb that each pencil of 
rays from the fame point of any objeft, may be 
united upon the retina, as in a camera obfcura, 
to make the ffa'onger impreflion ; and though by 
this union of the rays, a pi<fhire inverted is made 
upon the retina, yet furely it is the impulie only 
of the rajrs upon the retina, that is the caufe of 
vifion; for had the colour of the retina been black, 
and confequently unfit to receive fuch a pidhire, 
would not the impulie of light upon it have been 
fuffident for vifion ? or would fuch a picture, if 
it could have been made without any impulfe, 
have ever conveyed any fenfation to the brain? 
Then if the impulfe of light upon the retina, and 
not the image upon the retina, is the caufe of vi- 
fion; when we enquire why an image inverted 
in the eye appears otherwife to the mind, might 
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wc not CJtpc€t to find the true caufc from confi- 
dcring the dire<a:ions in which the rays ilrikc die 
retina, as ^ve judge of ^.bove and below from a 
like experience, ^^hen any thing ftrikes upon any 
part o{ our boJics? nevenJietcfs in viewing an 
ol'jeifl through a lens, wc conceive of it as in- 
verted, whenas in receiving the impulles of light 
in the fame manner, and having the pidure on 
the retina in the fame atdtude, when \ve Qsnd 
on our heads witliojt the lens, we have not 
the fame, but the contrary idea of the pofiuon of 
the objcift. Though I have conlldcred iliis hu- 
mour only as a refratSor of light, yet the firftand 
greateft rcfnu^ion is undoubtedly made in the cor- 
nea ; but it being concavo-convey, like gUflcs of 
that bind, while one fide makes the rays of light 
converge, the other diverges them agjin. The 
func thing alio may be obferved of the aqueous 
humour, which is indeed more concave than con- 
vey; but when the cryftalline humour is removed 
in the couching a c.^taraift, the aqueous poffcfies its 
pbxc and becomes a lens ; but that refrafting light 
Icfs than the cryftaliinc, whofe place and fliape it 
partly takes, the patient needs a convex glafs to 
fee accurately. Li fomc eyes cither this humour 
being too convex or too diftant from the retina, 
the rays unite Uxt ibon, unlefs the object is held 
\'cry r.ear to tlie eye, wiiich fault is remediable 
by fl concave gLifs; as the contrary fault, common 
to old jKrfons, is by a convex glafs. If the eye 

had 
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iiad been formed for a nearer view, the objedk 
would often obflrudt the light; if it had been 
much farther, light enough would not commonly 
have been produced from the objed: to the eye. 
In fifli the cryflalline humour feems a perfed: 
fphere, which is neceffary for them, becaufe light 
being leis refradled from water through the cry^ 
iblline humour than from air, that defed: is com- 
penfated by a more convex lens. The vitreous 
humour lies behind the cryflalline, and fills up the 
greatefl part of the eye : Its forefide is concave 
for the cryflalline humour to lodge in, and its 
backfide being convex, the tunica retina is fpread 
over it ; it ferves as a medium to keep the cry- 
flalline humour and the retina at a due diflance. 

The larger animals having larger eyes, their 
organs of vifion, like a microfcope with a large 
lens, are fit to take in a greater view, but in that 
view things are not fo much magnified ; iji lefler 
animals a finall fpace is diicemed, fuch as is their 
fphere of adion, but that greatly magnified, not 
really fb in either cafe, but comparatively, for 
vifion fhews not the real magnitude of objeds, 
but their proportions one to another. Fifli have 
their eyes, and particularly their pupils, larger 
than land animals, becaufe there is lefs light, and 
that not fo far diflributed in water as in the air. 
In all inflammations in the eye, the utmofl hafle 
fhould be made by bleeding, purging, abftinence, 
6cc. to get rid of the inflammation, becaufe a con^ 
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tinned inflammation feldom fails to make whiB 
opake fears in the cornea, which caufe dimnefs if 
Dot blindnefs; and no eye-water with powden in 
it fiiould ever be put upon the eye, becaufc none 
can be nwde fine enough. 

^ account of ohfervations made by a young grnttti 
man ivbo was bom blind^ or lafl hh Jigbt jb ear^, 
that be had no remembrance of ever having Jm^ 
and -was couch'd belicecn thirteen and fourtm 
years of age. 

TH O' we (.\y of this gentleman that he wai 
blind, as we do of all people who have ripe 
cataracts, yet they are never fo blind from that 
caufe but that they can difcern day from night, 
find for the moft part in a ftrong light, diftinguilh 
black, white, and fcarlet; but they cannot per- 
ceive the fhape of any thing; for the light by 
which thefe perceptions are made, being let in ob- 
liquely through the aqueous humour, or the an»T 
rior furface of the cryftaline, by which the rays 
cannot be brought into a focus upon the retina, 
they can difcern in no other manner, than a found 
eye can through a glafs of broken jelly, where a 
great variety of furfaces fo differently refradt the 
light, that the ftveral diftinft pencils of rays can- 
not be colleded by the eye into their proper foci; 
wherefore the fiiape of an obje£t in fuch a cafe 
cannot be at all diicemed, though the colour may; 

And 
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And thus it was with this young gendeman, wh0 
though he knew thefe colours afunder in a good 
light, yet when he faw them after he was 
couch'd, the faint ideas he had of them before^ 
were not fufficient for him to know them by after- 
wards, and therefore he did not think them the 
fame which he had before known by thofe names. 
Now icarlet he thought the mod beautiful of all 
colours, and of others the mod gay were the moft 
pleafing, whereas the firfl time he iaw black it 
gave him great uneafinefs, yet after little time ho 
was reconciled to it ; but f<xne months after, fee* 
ing by accident a negro woman, he was (faxick 
with great horror at the fight. 

When he firfl iaw, he was fo far from mak<^ 
ing any judgment about diflances, that he thought 
all objedts whatever touched his eyes (as he ex- 
prefs'd it) as what he felt did his fkin, and thought 
no objeds fb agreeable as thofe which were finooth 
and regular, though he could form no judgment 
of their fhape, or guefs what it was in any objed 
that was pleaiing to him : He knew not the fhape 
of any thing, nor any one thing from another, 
however different in fhape or magnitude; but 
upon being told what things were, whofe form 
he before knew from feeling, he would carefully 
obierve, that he might know them again; but 
having too many objects to learn at once, he fcx-- 
got many of them ; and (as he faid) at firft he 
leam'd to kpow^ and ^gaio forj^ot a thouiand 
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things in a day. One particular only, though it 
may appear trifling, I will relate : Having often 
forgot which was the cat, and which the dog, he 
was aftam'd to aflt j but catching tlie cat, which 
he knew by feeling, he was obferved to look at 
her ftedfafUy, and then fetting her down, did, 
So pufs, I (hall know you another time. He was 
very much furprized, that thofe tilings which he 
had liked beft, did not appear moft agreeable to 
his eyes, expedling Uiofe perJons would appear 
moft be;iutlful that he loved moft, and fuch things 
to be moft agreeable to his fight, that were fo to 
his tafte. Wc thought he foon knew what 
pii^lurcs reprelented, which were fliew'd to him, 
but wc found afterwards we were miftakenj for 
about two months after he was couch 'd, he dif- 
cover'd at once they reprefented folid bodies, wi:en 
to that time he confider'd them only as party ct>- 
lour'd planes, or furfaces diverfified with variety 
of paint; but even then he was no lefs furprized, 
expeding the pidures would feel like the things 
they reprefented, and was amaz'd when he found 
thofe parts, which by their light and ftiadow ap- 
pear'd now round and uneven, felt only fiat like 
the reft, and afk'd which was the lying fenfe, 
feeling, or feeing? 

Being fiiewn his father's piifhire in a locket al 
his mother's watch, and told what it was, he ac- 
knowledged a likenefs, but vras vaftly furprifed ; 
asking, liow it could be^ that a large face could 

be 




t as impoffible to hira, 
bof&d of any thing into a pint. 

At firft, he could bear but very little fight, 
and the things he faw, he thought extremely large; 
but upon feeing things larger, thole firft fecn he 
conceived lefs, never being 5ble to imagine any 
lines beyond tlie bounds he law ; the room he 
was in he faid he knew to be but part of the 
houfe, yet he could not conceive that the whole 
houfe could look bigger. Before he was couch'd, 
he expeded little advantage from feeing, worth 
undergoing an operation for, except reading and 
writing; for he faid, he thought he could have 
no more pleafure in walking abroad than he had 
in the garden, which he could do lafely and rea- 
dily. And even blindnels, he obferved, had this 
advantage, that he could go any where in the dark, 
much better than ihofe who can fee ; and after he 
Jiad feen, he did not foon lofe this quality, nor 
defire a light to go about the houfe in the night. 
He laid, every newobjed was a new delight j and 
the pleafure was lb great, that he wanted words to 
txprefs it ; but his gratitude to his operator he 
could not conceal, never feeing him for fome time 
without tears of joy in his eyes, and other marks 
of afFedion : And if he did not happen to come 
at any lime when he was expeifled, he would be 
fo griev'd, that he could not forbear crying at his 
difappointment. A year after firft feeing, being 
carried 
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THH ir-i^ ^-^ tiTJatkin of the outer ear, 
aetsis ->? ccKripctoc : Its Inner lubAance is 
cirnlagtr, wbivii prewmrs its torm without being 
tabic to breuk. : fci '.ue is to coiloS tbunds, and di- 
nA.-t dban Into the nuacus wdkorius, which is the 
pul^i^ that Istjois to the drum ; this paStge is lined 
with >t g;Lintiuiiir aaembrane, in which ahb is Icmdc 
hair; the cerumen which is feparated l^ thefe 
^ands, being tprcid all over this membraDc, and 
its hairs, ierre to dc&cd the OKmbmie &acn the 

outer 
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outer air, and to entangle any infedt that might o- 
therwife get into the Ciir. Sometimes this wax be- 
ing feparated in too great quantity, it fills up the 
paflage and caufes deafnefs; and thofe great dif- 
charges of matter fiom the meatus auditonus» 
which are commonly called impoftumes in the ear, 
I think can be nothing elfe tlian ulcerations, or 
great fecretions from thefe glands. At the farther 
end of the meatus auditorius lies the membrana tym- 
pani, which is extended upon a bony ridge almoft 
circular: Its fituation in men and brutes is neaily 
horizontal, inclined towards the meatus auditorius, 
which is the befl: pofition to receive founds ; a great 
part of them being ordinarily reverberated from 
the earth. In men and brutes it is concave out- 
ward, but in birds it is convex outward, fo as to 
make the upper fide of it nearly perpendicular to the 
horizon, which feems fitter to hear each others 
founds when diey are high in the air, where they 
can receive but little reverberated found, This 
membrane does not entirely clofe the paflage, but 
has on one fide a fmall aperture covered with a 
valve. I found it once half open in a man that I 
diflcited, who had not been deaf; and I have fecn 
a man (hioak a whole pipe of tobacco out through 
his cars, which muft go from the mouth through 
the cuftachian tube, and through the tymp-tniim, 
yet this man heard perfedlly well. Thefe cafes oc- 
cafioned me to break the tympanum in both cars of 
B dog, and it did not deftroy his hearing, but for 
Qjj fome 
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* ji j^i ttH IDC '""'1*'"""^ ucuroycd by m 

VwP^ 3QK "^1^ ^imiimLV OQDC5 *"*" ^] ^ W^iUliOUC uC* 

ftapo^ bis aadog, Fcom tfade aiid ocber like 
ofi^ BOF be ■.-nmtiiJni ifasc cfae membcaiu cpa- 
pp^ ilm^ oKotl n honog^ is noc the ibt of 
ite Sa^ ad i£ Of Afeale ia that mcmbmie 
AmU '^^f^n^ ibc pifiaK at ifn^nt^p id the icter- 
wd. |HB <tf^ Ab oc; wfaich uc the feat of cfagf 
6m^ aft MpfifiJ pifi|e dsou^ cfaat cictnbcapi|< 
a^llftnEombEKSig; ntfacFaiii3n£^tbeci;ft4t 
bft kMHK, wfacB cbac obriru& the lighc, itca^ 
«B 4^ft. Sane v3[5liBccaixak£ii^ar was ptff 
.-tnawrJ iTt* ■tTntiftnrt ({lu hc luScicd clus cxpcrimeii^ 
but ^ tailing ul at 2 tarvcr the operacioa was (k* 
JKmi^ jmn^ «fai[:h tne iboe wa6 lb great | 
putik ^Loni-T rnjKC j>nirul it diit it wras ifrcrvrank 
chui^ic di :q !x icdiid. Ia veiy youxi^ cbikken 
I biivc ilwu^is tuumi this moobnie covered with 
mucuf. waicii ictms Tuxd^iij ta prercDC ibusds 
titnii ii&cciig diou 030 rT«^''t*. there being no pco* 
viiiun cu uiuc ciie ein js there is its the eyes. A 
gtrndcnLjn. wcil inovm in this city, faaviif kd 
Icur cniliii^:m buru de:L^ wus adrilcd to Liy Uiflm 
upon the hcaiii oC the next children he ought hn^ 
which he uld cl? throe whith were bom a fi cr wari l, 
and everv one ut them heiud. weU. It feecis lot 
onre^iioiiabie cu Luf^iuue tkit too great a qoantitj of 
this oiucj^ npca the drum m^it be tfac oxaSt oi 
dezfiids 
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Aafiieft in the four children, and that the difcharge 
made by the blifters in the latter cafes was the 
caufe of their efcaping the fame misfortune. 

Into the middle of the tympanum is extended 
a fmall bone called malleus, whofe other end is 
articnlated to a bone called incus, which is alio ar- 
ticulated by the intervention of an exceeding finall 
one, called orbiculare, to a fourth bone called i>a- 
pcs. Thele bones are contained in that cavity be- 
hind the tympanum, which is called the liarrel of 
the car; but fome anatomills call the barrel only 
Qnmpanom, and the membrane membrana tympa- 
ni. The malleus being moved inward by the rauf- 
calus obliquus intemus, or trochlcarjs, it extentfe 
the tympanum that it may be the more afFeflcd by 
impulfe of founds when they are too weak. This 
mnfcle ari{es from the cartilaginous part of the eu- 
itachian tube, and pafTing from tlience in a proper 
groove, it is refledted under a fmall procefs, and 
Aence pafles on perpendicular to the tympanum 
tb be inferted into the handle of the malleus, 
iometimes with a double tendon. Parallel to this 
mnicle lies another extenfor of the tympanum, 
ailed obliquus externus ; it arifes from the outer 
and upper part of the euftachJan tube, and palling 
through the fame hole with the corda tympani, 
which is a branch of the fifth pair of nerves, it is 
inferted into a long pioccfs of the malleus : Tliis 
is not fo obvioufly an extenibr as to be known 
10 be fo wiihour an experiment. The mufcle 
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which relaxes this membi-ane is called extermi! j 

tympani ; it arlles from the upper part of tlic au- ] 

ditory paflage under the membrane which lines 1 

that pafliige, and is inferted into the upper proce^ 

o£ the malleus. The relaxation of tlie tympanum 

is made by this mulcie, without our knowledge, 

when founds are too fhong ; and as the pupil of 

the eye is contradtcd when we have too much 

light, and dilated where there is too little, from 

what caufe foever, fo when founds are too low, 

or the fenfe of hearing imperfe<5l, from whatever 

caufe, the extenfors of the tympanum ftretch it to 

make the impulfe of founds more efFedtual upon 

it, juil as in the cafe of the common drum, and 

and the cords of any muGcal inftrument. From 

the cavity behind the tympanum, which is called 

the barrel of the ear, goes the euftachian tube, or 

iter ad palatum ; it ends cartilaginous behind the 

palate. This paffage feems to be exaftly of the 

fame ufe with the hole in the fide of the common 

drum, that is to let the air pafs in and dut from 

the barrel of the ear to make the membrane vibrate 

the better, and perhaps in the ear, which is clofer 

than a common drum, to let air in or out as 

it alters in denfity, and if any fluid ftiould be fe- 

parated in the the harrel of the ear to give it a 

paflage out. This paflage being obftrudied, as it is 

fometimes, by a large polypus behind the uvula, 

it caufes great difliculty of hearing, and fometimes, 

when the meatus auditorius is obfbu<5led, a man 

opening 
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opening his mouth wide, will hear pretty well 
through this pafliige, which is often fo open, as 
that fyringing water through the nofe, it fliall pais 
through into the barrel of the ear and caufe deaf- 
nefs for fome time. If any one would try how 
he can hear this way, let him ftop his ears, and 
take between his teeth the end of a wire, or cord 
that will vibrate well, and holding the other end, 
ftrike it, and the found that he hears will be 
through this paflage. To the ftapes there is one 
mufcle called mufculus ftapedis ; it lies in a long 
channel, and ending in the ftapes, it ferves to pull 
the ftapes off of the feneftra ovalis, which other- 
wife it covers. Befides the feneftra ovalis, there 
is another near it fomewhat lefs, called rotunda; 
thefe two holes lead to a cavity called veftibulum, 
which leads into other cavities apdy called cochlea, 
and three femicircular canals, or altogether the 
labyrinth, in which are (pread the auditoiy nerves, 
to receive and convey the impulfe of founds, to 
the common fenforium the brain; and furely the 
chorda tympani, which is a branch of the fifth 
pair of nerves, may alfo convey thefe fenfations 
to the brain. The two holes, called feneftra ovalis 
& rotunda, are clofed with a fine membrane like the 
membrane called the drum, and the larger being 
occafionally covered and uncovered by the ftapes, 
founds are thereby made to influence more or lefs, as 
heft ferves for hearing ; and this advantage being 
added to that of a lax or tenfe tympanum, theeffeift of 

founds 




: 3aK 3w air rSmi, 
tacrv^K: ]s^ i^MAaa^ -vQc^ me ac :ix sai 

:^fc^3E^K, ^ BIK 2hK ^^<^^^ XT' ^W, £33 

^BC 7' SMC ^fT»WTTi^ TTTT^ V^O)^ 3:?^ 'jc rg 

^it iT am:!^ aic mr azfejr rx :ie ic- rizrtw 

TIC js ^^^ -rn-ttr-ii airr xaT t^TT £i3u>Ti in lie 
VBBX. f^awKKO^ifc, wio xek dxx prf 

in 




TASTING, ANP FEELING. 311 

in the darkeft nights, and in great depths of water, 
there being more nerves 6i^pc4ed in their mouths, 
than through their whole bodies befide, the optic 
excepted; and it kems as if it was done for this 
purpoie; for the mere ienfe of tafting, is ordint- 
rily \c& curious in them, than in land ammak; 
in baiting eel-baikets, if the oait has kin long in 
water, it is ieldom followed, but upon icarifying 
it afirefh, which will make it emit new effluvia, 
it fiscves as a fie(h belt The ienfe of tafting is 
made in the like manner upon the nerves which 
line the mouth, as is that of feeling upon the nerves, 
difbibuted throughout the body; of which, I 
(hould ipeak more in this place, if I had not done 
h already in die chapter of the nerves. 
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TAB. xxxn. 

1 That fide of the uterus which is nextthe gut. 

2 The &llopian tubes. 

3 The fimbria. 

4 Ovaria. 

5 The^ mouth of the uterus. 

6 Ligamenta rotunda. 

7 The infide of the vagina. 

8 The orifice of the meatus urinartus. 

9 The glans clitoridis. 

I o The external labia of the vagina. 

I I The nymphas which are continued fi-om the 

prasputium clitoridis. 
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TAB. XXXIIL 

The Parts of an hermaphrodite negro, which wii 
neither lex perfcd^> but a wondcrfiil mixture 
of both. This Perfon was twenty-fix years of 
age, and in fliape perfeilly male. 

1 A clitoris, when ereded, almoft as large as a 

penis. 

2 The glans of the clitoris. 

3 Labia, or a divided fcrotutn ; in which vrere 

perfed tefticles with all the veffels. 

4 Nymphs. 

5 Tlie entrance into the vagina, where were ca- 

runculs myrtiformcs. 

6 Furca Virginis. 
T he lower figure reprefents another her- 

— - maphrodite, whofe (hape was rather fe- 
male than male, but too young to have 
female breads, or a beard like a male, 
upon the Face. 

7 The glans clitoridis, 

8 Nymphs. 

9 Labia with tefticles in them, divaricated to 

fliew the parts between, but in their natu- 
ral fituation very like the other, as the o- 
ther when divaricated refembled this. 

lo The entrance into the vagina. 

J r Furca virginis. 

TAB. XXXIV. 
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TAB. XXXIV. 

1 The right ventricle of a foetus diftended with 

wax. 

2 The right auricle. 

3 The left auricle. 

4 Branches of the pulmonary veins of the right 

lobe of the lungs^ thofe of the left bc^g 
cut off fhort. 

5 The arteries of the left lobe of th^ lungs. 

6 The vena cava defcendehs. 

7 Aorta afcendens. 

8 Arteria pulmonalis. 

9 Du£his arteriofus. 

ID The under fide of a heart of a younger fcetus. 

1 1 The right auricle cut open. 

12 The cava deicendens cut open. 

13 Tuberculum Loweri. 

14 The foramen ovale clos'd with its valve. 

1 5 The mouth of the coronary veins. 

16 The umbilical vein. 

17 Branches of the vena porta in the liver. 

18 Dudhis venofus. 

19 Branches of the cava in the liver. 

20 Vena cava. 
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TAB. XXXV. 

1 A crofs for an objedl. 

2 The objedl reprefented on the retina at the bot- 

tom of each eye. 

3 Tile entrance of the optic nerves in which place 

no objed is reprefented. 

4 Cones within which all objefts plac'd are dark 

to each eye, the rays from thence falling 
upon the entrance of the optic nerves, but 
thaiE which falls upon the entrance of the 
optic nerve in one eye, can never fall upon 
the optic nerve in the other. 
£ Pencils of rays from points of the objeft paff- 
ing through the cryftalline humour, where 
they converge, to meet in a point on 
the retina to form vjiion. 
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I A knife pafs'd through the tunica fclerotis, un- 
der the cornea before the iris, in order to cut 
an artificial pupil where the natural one is 
clos'd. Tliis operation I have perform 'd fevc- 
ral times with good fuccefs ; indeed it cannot 
feU when the operation is well done, and 

rthe eye no otherwile difeas'd, which is more 
than can be faJd for couching a cataradl. In 
this operation great care muft be taken to 
hold open the eyelids without prefling upon 
the eye, for if the aqueous humour is fqueez'd 
out before the incifion is made in the iris^ 
the eye grows flaccid, and renders the ope- 
ration difficult. 
2 A crooked needle pafs'd through a proptofis 
of the cornea ; the black line in the cornea 
inclofes the piece to be cut out with a knife. 
The operation being thus done, the cryftaline 
humour immediately fells out ; and in a few 
days the lips of the wound unite. This ope- 
ration is very ufefiil, and attended with but 
little pain. I have done the fame thing 
when the whole eye has been fo enlarg'd that 
the eyelids could not be clofed which has 
funk the eye in the head ; but this operation 
was attended with fuch violent pain that I 
cannot much recommend it. 

3 Shews 



I 
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3 Shews how an opake fear upon the cornea, 
obftmdliug part of each pencil of rays, ' 
a dininefs of fight without a total 



by 

makes 
lofs. 



4 Shews how a catara^ or obftruiftion of the 
cryftalline humour, will obftruia the li^ht 
which is before it. And how Ibme fide 
light may pafs to the retina through the aque- 
ous humour, but not being brought into a 
focus gives only a fenfe of light without vi- 
fion. 
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TAB. xxxvn. 

1 A bone taken out from the firfl procefs of the 

dura mater not far from the crifla galli. 

2 A bone taken out of the muicular part of the 

heart of a man. 

3 ' The under fide of a bone taken out of a fim:- 
turM Ikull 

4 The upper fide of a bone from the lame IkuU, 
where the operation of the trepan had been 
thrice made. This girl was brought into 
the hoipital a week after the accident. I im- 
mediately opened the fcalp, and let out about 
two ounces of gmmous blood, and laid the 
icull bare about four inches one way, and 
three the other, and tied the blood-veflfels, 
that I might make the operation without 
much difficulty fbon after. The fradhirc 
extended acrofs the os bregn^tis from the 
iagittal future to the temporal bone; that 
part next the os fi-ontis was deprefs'd equal 
to its thickneis, and a great deal of Qxtrava- 
fated blood, and ibme matter lay under the 
other part of the fame bone. I made two 
perforations with the trephine, clofe to the 
fradhire, that I might raife it up fleddily 
through both, and have more room for the 
extravaiated blood to difcharge from under 

the 
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the (kull, which had difcharged befoit I 
great quantity through the fradhire. But 
neverthelefc ten days after the former opera- 
tion I was obliged to make another perfora- 
tion to difchargc the nutter more freely ; for, 
during a month, the matter ran through all 
bcr dreffin^ ^own her face twice every day, 
and was exceedingly fetid, and for the fpacc 
of three months the matter decreased very lit- 
tle in quantity, but grew Icis and lefs ofFenfive. 
September the thirteenth, the leaft of the 
bones was taken out ; and on September the 
twenty-ninth, the large one -, after which A 
time the matter was good, and not too mudk, I 
in quantity. Each of thefe bones is through 
both tables, for the motion in the brain was 
Icen, only fome little parts of the leffer bone 
remaining, a callus was formed from them; 
but where the great one came away there 
was no callus, only a common cicatrix ; and 
befides thefe, many little bits of bone 
came away in the dreflings : She was 
foon after cur'd, and has remain'd well many 
years. 
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TAB. XXX vin. 

Th e figure of Sam u e l Wood a miller, whofe 
arm, with the fcapula was torn off from his 
body, by a rope winding round it, the other 
end being faften'd to the coggs of a mill. 
This happened in the year 1737. The veC- 
fels being thus ftretch'd bled very little, the 
arteries and nerves were drawn out of the 
arm; the furgeon who was firft calFd 
plac*d them within the wound, and drefled it 
fuperficially. The next day he was put un- 
der Mr, Ferne*s care, at St. Thomas's hof- 
pital, but he did not remove the dreflin^ 
for fome days : The patient ' had no fevere 
lymptoms, and the wound was cur'd by 
fuperficial dreflings only, the natural fkin be- 
ing left almoft fufficient to cover it \ which 
jQiouldin all cafes be doneas much as maybe: 
Above twenty years fince I introduced the me- 
thod of amputating, by firfl dividing the fkin 
and membrana adipofa, lower than the place 
where operation was to be fini(h*d, the ad- 
vantages of which are now fufRciently known, 

1 The end of the clavicle. 

2 The cicatrix. 

3 The fubfcapularis mufcle. 

4 The cubit broke in two places. 

Ss TAB. XXXIX, 
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TAB. XXXIX. 

Represents the cafe of John Hevsham, 
who, the ftiday before Eafter, in the year 
172 1, by over-ftraiiiing himielf at work, 
had a rupture of the inteftines into the fcro- 
tum, which could by no means be reduced. 
He was brought into St. Thomas's hofpiial 
the monday following, and I would have 
perfonned tlie operation imrticdiately, but he 
refufing to fuboiit, it was deferred till tuef- 
day morning, when he being willing, I per- 
formed the operation, and making a lai^ge 
wound in the bottom of the abdomen, the 
jnteilines were eafily rcduc'd, and near t: 
quart of water was difcharged out of die. 
fcroiiim at the fame time. There had been 
a rupture of the omentilm before, which be- 
ing united to the fcrotum and fpermatic vef- 
fels, I pafled a needle with a double ligature 
(as is expreifed in the plate) under that part 
of the omentum that adhered, fo as not to 
hurt the fpermatic veffels ; then cutting out 
the needle, I tied one of the firings over the 
upper part of the omentum, and the odier 
over the lower, and then cut off as much of 
it as was in the way. My reafon for tying 
in this manner was to fecure the blood-vef- 
fels, which, I think, could not be done lb 
well 
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well with one ligature, becaufe of the large- 
neis of the adhefioa and the texture of the 
omentum, which renders it too liable to be 
torn by fuch a bandage. Three days after 
the operation an erifipytas begun in his legs, 
and ipcead all over his body, the cutide eve* 
ry where peeling off; yet he recovered, and 
continues in a good flale of health. After 
fae was cured, at firft he wore a ihiall trufs, 
but left it off in a Qiort time, and now feels 
no inconvenience from it, though he lives 
by hard labour. 
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it mortiticd, and (he being prefently after 
ken with a vomiting, it burft. I went to 
her and found her in this condition, with 
about fix and twenty inches and an half of jJ 
the gut hanging out mmtiBed. I took awajrlj 
what was mortified, and left the end of the 
found gut hanging out at the navel, to which 
it afterwards adhered, fhe recovered, and 
and lived many years after, voiding the ex- 
crements through the intefUne at the navel, 
and though the ulcer was fo large, after the 
mortification feparated, that the breadth of 
two guts was fcen ; yet they never at any 
time protruded out at the wound, though 
fhe was taken out of her bed, and fat up 
every day. 

1. The gut. 

2 The cicatrix of the wound. 
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CHAPTER VI. 

AJhort bijlorical account of cutting for tbefione. 

THE moft ancient way of cutting for the 
ftone is that dcfcribed by Celsus, which 
was indeed cutting upon the gripe, but in a very 
different manner from that operation in later ages, 
for he dire£ts a lunated incifion with the horns 
towards the coccyges, which was plainly that the 
gut might be preffed downwards to avoid wound- 
ing it, and then a tranfverfe incifion upon the 
ilone might be made fafcly, but not in very young 
children, for want of room, nor after puberty, 
for then the proflate are too large to allow of 
this operation ; therefore they did not ufually cut 
any younger than nine years, nor older than four- 
teen : Afterwards, but when we know not, this 
operation was improved by cutting lower, and on 
one fide, which is the operation now called cut- 
ting on the gripe, or with the leflcr apparatus. 

In the year 1524, Marianus publifh'd the 
method of cutting by the greater apparatus, now 
conunonly call'd the old way, but he owns it was 
invented by his Mafler Johannes de Romanis. 

In the year 1697, Frere Jacqjjes came to 
Paris, full of reputation for the fuccefs of his new 
operation for the flone ; he fbon obtain'd leave to 
cut in the hofpitals, where great numbers of his 

patients 
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fti eiiB drii^. and being diHetfled, they were 
fiMmd vmh tbdr fabddcrs cut through, guts 
iKNtoded, Sec which brought the operation into 
a^gpce^ isMESVoDdDioNis have related wlio 
km thcfc thii^. They iay be perfonn'd the ope- 
ttkxx without any dirciftion, and without ao^ 
kuMrkdge oi the parts he was to cut, a thing Dot 
ID be menbooed without horror : But of late his 
^rf^*^ hu been &t in a very difiereot light, 
sod though 'tis more than probable be himfclf 
knew not what be did, yet there are now, who 
pretend to tril us exadly, though If their tellimonics 
uc to be r^arded, who law him operate, there is 
DO pbce that he did ocx. cut one time or other, and 
t h erefo re he may have a fort of right to be caU'd ■ 
the inventor of any operation for the flone that can \ 
ever be pcrtbrm'd in tbeie parts. It is alio owo'd 
that he focnetimes had great fuccefs, wiuch was 
enough to put others of that nation upon trying of 
it in a mtve judicious manner ; but if there were 
jiich, iaiUng of fuccelf> they have conceal'd their 
experiments. 

Mr.RAuof Amftcrdam, whofawF. Jacqjjes 
operate, profefs'd to do his operation with the ne- 
ccflory improvement of a grooved ftaif, which, if 
Jacques ever ufed, he furely learned that of 
Rau. He fuccceded wonderfiilly, and if he who 
was an excellent anatomifl, may be allow'd to 
underlland his own operation, it was diredUy into 
the Uadder, without wounding dtber the uretbm 
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or the pioftrates, belides this, other competent 
judges, who were witneffes to his operations, have 
bore tlie fame teftimony. 

In the year 1717-18, Dodor James Doug- 
lass, in a paper prefcnted to the Royal Society, 
dcmonftrated from the anatomy of the parts, that 
the high operation for the ftone might be praifti- 
ccd ; which had been once performed by Franco 
injudicioufly, and by himdifrecommended, though 
his patient recovered ; and afterwards ftrongly re- 
commended, but not pradlifed by Ros5ET. Yet 
no one undertook it, till his Brodier Mr. John 
Douglass about three years after performed it, 
and witli great applaufe, his two firft patients re- 
covering. Soon after a Surgeon of St. Thomas's 
hofpital cut two, who both recovered; but the 
, fame gentleman afterwards cutting two, who niif- 
carried by the cutting or bnrfling the peritone- 
um, fo that the guts appeared, this way immedi- 
ately became as much decryed as it was before 
commended ; upon which the furgeons of St. Bar- 
tholomew's hofpital, who had prepared to perform 
lliis operation, altered their rcfolution, and went 
on in the old way. The next feafon, it being my 
turn in St. Thomas's, I refumed tlie high way, 
and cutting nine witli fucccfs, it came again in 
vogue ; after that every lithotomift of both hof- 
pitals pradifed it; but the peritoneum being 
often cut or burft, twice in my praftice, 
though fome of thefc recovered, and fomeliracs the 
. bladder 
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leaving the catheter in, and then cutting on the 
outlide of the catheter into the bladder, in the 
lame place as upon the gripe, which I could do 
very readily, and take out a ftone of any fize with 
more eafc than in any other way. My patients 
for fome days after the operation feemed out of 
danger, but the urine which came out of the 
bladder continually lodging upon the cellular 
membrane on the outfide of the reiflum, made 
fcetid ulcers, attended with a vaft difcharge of 
ilinking matter, and from this caufe I loft four 
patients out often. The cafe of one which efcap- 
cd was very remarkable; a few days after he was 
cut, he was feized with a great pain in his back 
and legs, with very little power to move them; 
upon which he turned upon his face, and refted 
almoft conftantly upon his knees and elbows above 
a fortnight together, having no eal'e in any other 
pofture all that while ; at length his urine coming 
all the right way, his wound foon healed, and he 
recovered the ufe of his back and limbs. I think 
all thefe fevere iymptoms could proceed from no 
other caufe tlian the urine and matter fomehow 
offending the great nerves ; which come out of 
the OS facrum to go to tlie lower limbs. I then 
tried to cut into the bladder, in the fame manner 
that Mr. Rau was commonly reported to do, 
but there had the fame inconvenience from the 
urine's lodging upon the cellular membrane on the 
outfide of the intellinum reilum. Upon thefc 
T t dilap- 
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I open the forceps and Aide one blade underneath 
it, and the- other at top ; and if I apprehend the 
ftone is not in the right place of the forceps, I 
fhift it before I offer to extraft, and then extract 
it very deliberately, that it may not flip fuddenly 
out of the forceps, and that the parts of the 
wound may have time to ftretch, taking great 
care not to gripe it fo hard as to break it, and if 
I find the ftone very large, I again cut upon it as 
it is held in the forceps. Here I muft take notice, 
it is very convenient to have the bladder empty 
of urine before the operation, for if there is any 
quantity to flow out of the bladder at the pafTuig 
in of the gorget, the bladder does not contraft 
but collapfe into folds, which makes it diflicult 
to lay hold of the ftone without hurting the blad* 
der; but if the bladder is contraded, it is fo eaiy 
to lay hold of it, that I have never been dtliyed 
one moment, unlefs the ftone was very fmalLj 
Laftly, I tie the blood-veilels by the help of a/ 
crooked needle, and ufe no other dreffing than a 
little bit of lint befmear'd with blood that it may 
not ftick too long in the wound, and all the dref- 
fings during the cure are very flight, almoft fuper- 
ficial, and without any bandage to retain them ; 
becaufe that will be wetted with urine, and gait 
the fldn. At firft I keep the patient very cool to 
prevent bleeding, and fometimes apply a rag dipt 
in cold water, to the wound, and to the genital 
parts, which I have found very ufeful in hot 

T t 2 weather 
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weather particularly. In children it is often alone 
fufficient to flop the bleeding, and always helpful 
in men. The day before the operation I give a 
purge to empty the guts, and never negleft to 
give fome laxative medicine or clyftcr a few days 
after, if the belly is at all tenfe, or if they have 
not a natural ftool. What moved me to try this way, 
if I may be allow 'd to know my own thoughts, was 
the confidcration of women fcarce ever dying of 
this operation, frwn which I concluded, that if 
I could cut into the urethra, beyond the corpora 
cavemoJa urethne, tlie operation would be nearly 
as fafe in men as women. 

What fucccfs I have had in my private pra- 
flice 1 have kept no account of, becaule I had no 
intention to publifli it, that not being fufficiently 
wiitneiTcd. Publickly in St.Thwnas's hofpital I have 
cut two-hundred and thirteen; of the firft: fifty, 
only three died ; of the fecond 6fty, three; of the 
third fifty, eight j and of the lafl fixty-three, fix. 
Several of thcfe patients had the fmall pox during 
their cure, Ibme of which died, but I think not 
more in proportion than what ufuallydie of that di- 
flemper ; thefe arc not reckon 'd among thofe who 
died of the operation. The reafon why fo few 
died in the two firfl fifties was, at that time few 
very bad cafes offer'd ; in the third, the operation 
being in high requeft, even the moft aged and 
moU mifcrabie cafes expcded to be (av'd by it ; 
bcfidcs, at that time, I made the operation 

lower 
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lower in hopes of improving it, but found I 
was raiftaken. But what is of moft confe- 
quence to be known is the ages of thofe who re- 
covered, and thofe who died. Of tliefe, under 
ten years of age one hundred and five were cut, 
three died; between ten and twenty, fixty-two 
cut, four died; twenty and thirty, twelve cut, 
three died ; thirty and forty, ten cut, two died 1 
forty and fifty, ten cut , two died ; fifty 
and fixty, feven cut, four died ; fixty and feven- 
ty, five cut, one died; between feventy and 
eighty, two cut, one died. Of thofe who re- 
covered the three biggeft ftones were ^ xii, Xt, 
and viii, and the greateft number of ftones in any 
one perfon was thirty-three. One of the three 
that died out of the hundred and five, was very 
ill with a whooping cough ; another bled to death 
by an artery into the bladder, it being very hot 
weather at that time : But this accident taught 
me afterwards whenever a vcllel bled that I could 
not find, to dilate the wound with a knife, till I 
could fee it. Now if Jacques or others who 
of late have been faid to have performed this 
operation, whether by defign or chance, did not 
take care to fccure the blood-veflels, which as 
yet has not been fuppofed, whatever their dexte- 
rity in operating might be, their fucccfs at leaft 
can be no fecret, for many of their children and 
moft of their men patients muft have bled to 
death. If I have any reputation in this way, 

I have 
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I have eani'd it dearly, for no one ever endured 
more anxiety and ficknefs before an operation, yet 
from the time I began to operate, all uneafi- 
nefi ceaicd ; and if I have had better fuccefs 
than fbmc others, 1 do not impute it to more 
ktxnrkdge, but to the happinefs of a mind that 
was never ruiBed or diloHiccrted, and a hand 
that ne^-er trembled during any operation. 
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Pharmacopoeia Chirurgica. 

TH E furgery medicines in the public phar- 
macopceia (which has been chiefly coUeded 
from furgery writers) being for the moft part com- 
pounded of too many ingredients, fomc of which 
are not to be had genuine j ibme fpoUing the con- 
fiflence of the medicine, and fome of very little 
efficacy, I have therefore contrived one for my 
own ufe, in which I hope thefe miftakes are 
avoided, part of which I here oflfer to the pub- 
lick; if it is well received I intend hereafter to 
give the whole, with remarks upon the ufes of 
the particular medicines. 

£mp. 
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Emp. Adhaefivum. 
R Emp. Diacb. Jimp. Ibxii. 
Pic. Burgund. ^vi. M. 

This plaifter is fufficiently adhefive if the diachy- 
lon is made with good oil, as it ought to be, and 
without any animal fat 

Emplaft. e Cortic. Qnerc. feu Defenfivmiu 
5? Cortic ^ercus tb iii. jilumin. ^ iv. 
Coq. in Aq. tb xx. Colatur ad lb xvi. 
Add. Utharg. Aur. lb x. 01. Olivar. tb xx. 
Pic. Burgund. § iii. M. F. E. S. A. 
This plaifter is much more ftyptic than the Em- 
plaftxum e bolo^ and of a much better confiflence. 

Emp. e Capiico Indico. 
5: Capfic. Indie, tb i. 

Coq. in Aq. tb xvi. CoJat. ad tb xii. 
Adde Utharg. Aur. tb viii. 

01. Olivar. tb xvi. 

Pic. Burgund. tb iii. 

Cer.Flav.Vbn. M.F.KS.A. 

This plaifter is much warmer than that of Ri- 
racelfus or the Diachylum cum Gummi. 

Ung. Bafil. Nigr. 
5f 01. Olivar. tb iii. Cer. fav. tb ii. 
Pic. Naval, tb iv. M. F. Un. S. A. 

This is a milder digeftive, and lefs apt to raife fun- 
gous flefti than the following. 

Ung. 
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* ■■» * ■=»« l? » muntB of OL Terebinlh. 
« i£c IBK it it iUid. &a if other Terebintli. 
<» OL T.:j rhimh i is put into this ouumcnt 
" " "i ibc Oa of the Terebinth, will 
■id lease dtc ainnxxttt of a bed am. 
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Cr. JbB. 
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Ttftii un^icnc oii^QC neve to be made with 
boner, becaule due tcua grows Eancid, nor does 
ai^ 3maal £it do ib wdl as oil, becaufe it does 
not amto lb wdl with tbe other ingredients. 
And ki hot weatfaa is ^ to kt die Lap. Cala- 
OBB. Icpanile, and EiU upon a fore, which gives 
pun, it being corrodvc alone, but in the com- 
pofidtm is only ddkcative, and diachylon plai- 
fter, which when tiun'd with oil is very ticky, 
fiipports the powder, and very much mends the 
coofiiknce of the ointment, without hindering 
the qoality of it. 
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